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Ob YYEBHOM KOMILJIEKTE

VYueOHbI KOMIUIEKT 1o ¢u3uke uis X Kiacca NMOATOTOBIEH Ha OCHOBE Yy4eOHOI
MporpamMMEI (KyppUKyJIyMa) 1o (u3uKe 11 00111e00pa30oBaTeIbHbIX KO A3epOaiPKaHCKON
PecryGnukwu.

[Ipn noaroroBke yueOHNKa OBUIM yYTEHBI ClIeAyIONIe (QYHKIUH 00yUeHNS U TPUHIUIIE]
MIPEAOCTaBJICHNs] YIeOHOro MaTepuara.

Obyuarowas/pazeueaiowas @Qynkyus — TOApPa3yMEeBaeT pPa3BUTHE JIOTHMYECKOTO,
KPHTHYECKOTO, TBOPYECKOTO MBINUICHHUS YYalluxcsd M (OPMHUPOBAHUE HABBIKOB PAbOTHI €
UH()OPMAIIMOHHBIME M KOMMYHUKaIMOHHBIMH TEXHOJIOTHSMH.

Hapsimy ¢ oOBsicHeHHEM OCHOBHBIX 3aKOHOB (HU3UKH, YYEOHHK C LENbI0 JIYUIIero
YCBOGHHS y4eOHOrO MaTepHalla OpraHH3yeT CAMOCTOSTENbHYIO NEATEIbHOCTh yYaIllUXCs.
Pabora ¢ y4eOHMKOM pa3BUBAeT y y4alllUXCsl YMEHHS M HAaBBIKU CaMOOOYYEHHs, CaMOKOH-
TPOJIA, HOMCKa HH(OPMaLUH, e€ CUCTeMaTH3alMi, KOHCIEKTHPOBaHUs, 0000IIEHHS U BBIBOA
OCHOBHBIX TIOHATHHA. YUEOHHK IMPEAOCTABISET YYalIUMCS BO3MOXKHOCTH CaMOCTOSTENBHO
MIPOBEPUTH MNPABHIBHOCTE C(HOPMUPOBAHHBIX MOHSITHH, 00pa30B, HM3YYEHHBIX IpPaBHI,
3aKOHOB M BBIBOJIOB. PaboTa ¢ y4eOHbIM MaTepHaioM CTUMYJIUPYET YYAIIUXCs K ITOTYYEeHHIO
3HAaHWH, K WX TBOPYECKOW IESTENFHOCTH, (POPMHUPOBAHWIO HABHIKOB IPOTHO3MPOBAHUS,
00001IeHNs UK U NX MPE3EHTAINH, aHAJIN3Y COOBITHII U SIBICHNH B IIPUPOJIE U OOIECTBE U
1X OLCHKE.

Bocnumamenvnas ¢yukyus 3akimoyaeTcs BO BIMSHHUM y4eOHOrO MaTepuana Ha
(hopMupOBaHHE Y yUaIIUXCS MOPATBHBIX IEHHOCTEH. PaboTa ¢ y4eOHIKOM B COOTBETCTBHH C
NPUHIUIIOM KOHLEMIHN CTPEMIICHHS K IOCTOSHHOMY CaMOCOBEPLICHCTBOBAHHIO Pa3BHBACT
TaKWe JIMYHbIE Ka4yecTBa, KaK TPYJOJII0OME, TOJICPAaHTHOCTh M HAaTpUOTH3M. Beero storo
MOKHO JOOMTBCA IyTeM TyMaHHU3allUM, coLuaiuM3anuy (oOpamas BHUMaHHE Ha
oOIledenoBeyeckue IMEHHOCTH, Ha COIUANbHYIO HANpaBICHHOCTh OOIIETO pa3BUTHSA) U
9KOJIOTU3aIMH (paccMaTpuBas esITeIbHOCTD YeIOBeKa B TECHOM CBS3M CO CpeJIod oOuTaHus,
C YCIIOBHSIMH BOCCTaHOBJICHHSI TPHPOJbI) y4eOHOro marepuaia. BeIlojgHEHHE MHOTHX
MIPEAJIOKEHHBIX 3aJaHUi TNPOBOAWTCS TPYNIAMH WM TapaMH Uil CO3AaHUs YCJIOBHI
Pa3BUTHS HABBIKOB OOIIECHUS ¥ MIPUHSTHS OOIINX PEIICHHH.

Tpunyun ungopmayuu — y1eOHUK oOecTieunBaeT yJaruxcsi He00X0ANMOit, COBpEMEHHOM,
TOYHOU MH(pOpMAaIel B HY)KHOM 00BEMe, (hOpMHUPYET MX MHPOBO33PCHHE.

IHpunyun nepempancghopmayuu (usmernuusocmu) — yaeOHBIN MaTepHral MpopadoTaH B CO-
OTBETCTBHH C IUNAKTUYSCKUMH TPEOOBAHUAMH M BO3PACTHBIMU OCOOCHHOCTSIMU YUaILUXCS U
MPOCT C TO3WIUHU TpobiaeMHOCTH W TBOpUeckoro Bocmpustusa. (IIpoct mis ycBoeHus).
OCHOBHBIE TOHATHS U OG'[)S{CHCHI/IG BBIBOJIOB OTJIMYAKOTCS HpOCTOTOﬁ U TOYHOCTBIO.

Ipunyun cucmemamuzayuu — Yy4eOHBII Marepual CHUCTEMAaTH3HPOBAaH C Y4ETOM
JIOTHYHOCTH Y XPOHOJIOTHYECKOH MOCIIEI0BATEILHOCTH.

Ipunyun unmeepayuu — vHTErpanus GU3NKU B Apyrue o0NacT HAyKu JaéT ydaruMmcst
BO3MOXKHOCTb CO3HABaTh B3aUMHYIO CBSI3b COOBITHI M MPOLIECCOB, TPOUCXOSMINX B IPUPOJIE
1 0011IeCTBe, OLCHNUTH 3HaYeHNE (PU3MUECKUX 3aKOHOMEPHOCTEH (3aKOHOB) /ISl BCECTOPOHHEH
JIeATEIILHOCTH YelIOBEKa.

OnHUM W3 OCHOBHBIX TPHHIMIIOB (TIOCTPOCHUS) CTPYKTYpHI Kypca (PU3MKH SIBI
NPUHATHE BO BHUMAaHHE BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX CBS
OIIMPAThCs HA HEKOTOPBIE TIOHATHS, OTHOCSIIUECS K IPYTHM IIpEAMETaM,
uX onpeneieHus. B yueOHHKe Taroke yUTEH IPUHINI CTPAHOBEICHHU

Tpunyun naznsonocmu — oNMCcaHue U N300pakeHue Tpy
BO3MOXKHOCTb MX JIETKOTO YCBOGHHSI IPU paboTe ¢ Teop
IpEACTABJICHBI pa3JIMYHbIC UJTFOCTPpAl B BUJIC PHUCYH!




CTPYKTYPA YYEBHOI'O KOMILJIEKTA

Y4eOHbIi MaTeprai yueOHUKaA CTPYIIITUPOBaH B 4 TIaBax:

I'naea 1. QJIEKTPUYECKUI TOK B PA3JIMUHBIX CPEJIAX
I'masa 2. MATHUTHOE ITOJIE

I'masa 3. CBETOBBIE SABJIEHUA

I'maBa 4. ATOM N1 ATOMHOE S/1PO

I'PYHNIIUPOBKA YYEBHBIX MATEPHUAJIOB
IO UX XAPAKTEPY JIUISI KAKJIOM TEMbI

YueOHble MaTepuansl MO KaXJOH TeMe CIpYIIHPOBaHbI B COOTBETCTBHU C XapaKTEpPOM
JeSITeTTbHOCTH:

0 — MotuBanus. Cozgaérces mis npoOyXIOEHHS HHTEpeca K TeMe OIMCaHWueM
pa3iuMYHBIX CUTyallMd M SIBJI€HUH, CBA3aHHBIX C H3y4aeMOM TEMOH, U 3aBepLIaeTcs
MIOCTaHOBKOH BompocoB. IlocTaBineHHbIE BOMPOCH OCHOBBIBAIOTCS Ha paHee MPHOOPETEHHBIX
3HAHMAX U HAIPaBJICHbI HA IIPUBJICUEHHE YUAIIUXCS K AKTUBHOM JeATEIbHOCTH.

0 — HccaenoBanme. IlpennmaracTcss NpPOBEICHUE OMBITOB, JTAOOPATOPHBIX PadOT M
Pa3MYHBIX NPAKTUYECKUX 3a/laHWH, HallpaBICHHBIX Ha HCCIICIOBAHHE 3aMHTEPECOBABIINX
SIBJICHUH, BBISICHEHHE IPUYMHHO-CIIEICTBEHHBIX CBS3€H MCCIIEAYeMbIX SBJICHUH. DTH 3a1aHus
MOTYT OBITH BBITTOJHEHBI TPYIIIAMH U MHAWBUAYAIBHO U CIY)KaT [UIS CO3IAHUS CBA3U MEXKIY
HOBBIM Yy4YeOHBIM MaTEpHAIOM M YK€ HMCIONMMHUCS 3HaHWAMH. [lng obOcyxaeHus
pE3yIbTaTOB BBHINOJHEHHON pa0OTHI M HMCCIEAOBAHUS BO3MOXKHBIX OIIMOOK 33Ial0TCS
BOIIPOCHI.

0— PazbsicHenne. JlatoTcs pa3bsiCHEHHMs, CBSI3aHHBIE C (haKTaMH, BBISBICHHBIMU BO
BpEMsI ESITEIEHOCTH. 3]1€Ch TAIOTCSl OCHOBHBIC TTOHATHS, OTPEJIeNICHNs, IpaByila 1 HOsICHe-
HUSI, CBSI3aHHBIE C TEMOH, OTHIM CJIOBOM, OCHOBHOE COZICp’KaHHE TEMbI YPOKa.

— TBopueckoe NpUMeHeHHe. 3aaHusl, TPEJIOAKECHHBIC IS 3aKPETLICHUS U IIPU
HUS U3YYSHHOTO MaTepHaa, a TakxKe I BHIPAKCHHUs OTHOLICHHS K HeMY.

G —Yro BbI y3HaMM? CayXuT U1 00001eHNs 3HAHUH, TPUOOPETEeH
HOBOI TeMbl. Y4aruecs JOJDKHBI PE3IOMHPOBATh TEMY C IIOMOIBIO
M3y4YeHHBIX Ha ypoke. KittoueBble c1oBa — OCHOBHBIE MTOHST

— IIpoBepbTe cBou 3HaHus. [IpexHazHagaer CHVIE
YYaIIUMHUCS Ha YPOKE U BBIBICHUS UX CIa0bIX CTOPOH




BOIIPOCHI M 3aJlaHusl CIyXar A 000OIIeHHs W3yYeHHOIO, MPOBEACHHS HCCIEIOBaHMH,
BBIPKEHUS] OTHOLICHUS K 9TUM 3HAHHSM.

MpoexT. [Ipetaraercst st BHITOIHEHUS J0Ma. DTH IPOEKTHI HOCAT SKCIEPUMEHTAIIbHBIH
XapakxTep U JUISl UX BBIITOJIHEHUSI UCTIONB3YIOTCS Pa3IMYHbIe HCTOYHUKH.

Ynpaxknenue. [IpennaznaueHo Ui 3aKperuieHHs 3HAHUH 1O OJHOM WM HECKOJIBKHM
TeMaM.

IpakTnyeckne padoTel. [lpenHasHaueHBl IS SKCIICPUMEHTAIBHOTO IIPUMEHEHUS
NPUOOPETEHHBIX TEOPETHUECKUX 3HAHUIT BO BpeMsl (JPOHTAIIBHOTO OIIBITA.

Oo6o0marouue 3aganns. B KoHIle Ka10ro yueOHOro 0J10Ka Aal0TCs BONPOCHI U 33/1aHHS
1m0 MPUMCHCHHIO HW3YUYCHHOTO B 0J10K€e MaTtepualia. Onu MOTyT 6])ITI:. HCIIOJIB30BaHbI JJIA
IOATOTOBKU K CYMMAaTUBHOMY OIICHUBAHUIO.

COJEPKXAHUE YYEBHUKA I10 I''TABAM

B rnaBe «Onexmpuueckuti mox 8 pasnuynwlx cpedax» TPEIIONIaraeTcsl pacliupeHue Hu
0000meHne 3HaHui 10 3HaKoMoMy M3 Kypca VIII kiacca MOHATHIO «QIEKTPUUECKUH TOKY.
3nmech ydammecss KaueCTBEHHO 3HAKOMSTCS C DJIEeMEHTaMH OJHOM M3 (yHIaMeHTanbHBIX
Teopuit ¢pusnkn — «Kimaccuaeckoi >NeKTPOHHON Teopreil mpoBoauMocTn». Ha ocHOBe 3TOM
TEOPHUHU OHM U3y4YaroT MEXaHH3M IPOBOJMMOCTH B PA3IIMYHBIX CPEAAX: METAIUIAX, KUJKOCTSIX,
ra3ax, MONYNPOBOJHWKAX M B BaKkyyMme. Y4alluecs Y3HAIOT, YTO pa3IWYHBIE CPENbI
OTIIMYAIOTCS XapaKTepOM TPOBOAWMOCTH, M C TIOMOIIBI0 HHTEPECHBIX HCCIECIOBAHUI
00Hapy’>XUBAIOT, YTO OCHOBHBIMHM HOCHTEISIMH DJICKTPUYECKOTO 3apsiia MPH MPOXOKICHUU
ANIEKTPUYECKOTO TOKA SIBISIOTCS: B METalUlaXx — CBOOOIHBIC JJIEKTPOHBI, B KHIKOCTIX —
TOJIOXKUTEIbHBIE U OTPUIIATENILHBIC NOHBI, B Ta3aX — 3JEKTPOHBI U HOHBI (TI0JIOKHUTENILHBIE U
OTpHILIATENIbHBIE), B BAKYYME — JIEKTPOHBI, B OITYIPOBOJHUKAX — AJIEKTPOHBI U JbIpKU. OHU
3HAKOMSTCSI C TaKUMM HOBBIMU SIBICHMSIMH, KaK <«OJIEKTPOJIUTHUYECKAs IUCCOLHALIUNY,
«TEPMOAIICKTPOHHAS 3MHUCCHUS», «COOCTBEHHAs IPOBOAMMOCTBY», «IPUMECHas IIPOBOJIH-
MOCTBY», «3JIEKTPOHHO-ABIPOYHASI MPOBOJUMOCTB), «CAMOCTOSATENBHBINA Pa3psaa», «HECAMOC-
TOSATENBHBIA pa3psi», HAOMIOAAIOT UX MPU SKCIIEPUMEHTAIBHBIX NCCIIEIOBAHUAX. 3HAKOMSICh
C COOTBETCTBYIOIIMM Y4E€OHBIM MaTEpHAIOM, TIOHHMAIOT €T0 HAYyYHO-TIPAKTHYECKYIO BaXK-
HOCTb, TIOJTy4aroT MPEACTABICHIUS O HAYYHBIX OCHOBAX POXKICHUSI MUKPOIJICKTPOHHUKHI H CBS-
3aHHBIX C HEH TeXHOJOTHH. BaxkHOE 3HaUeHNE NMEET HaJM4YKe MPUKIAJHBIX yIeOHBIX MaTe-
pHAJIOB 0 CaMOCTOSITENILHOMY pa3psay B arMocdepe M MPUMEHEHHUIO MOJIYIPOBOTHUKOB.
Y4eOHble MaTepuanbl BBHIOpaHBI C YYETOM [OUAAKTHYECKUX NPUHIUIIOB «HAYIHOCTH,
HATrJAAHOCTHY», «IPEEMCTBEHHOCTH», «aHAJOTMH», «UHTErpalil» U «CHUHEPTHUYHOCTU
00y4eHus» (CHHEPTHYHBIN IT0IX0/1 K 00pa30BaHHUIO).

YueOHble MaTepHaibl IMaBbl «MacHumnoe noje» HAIKMCAHBI C YYETOM MEXIPEIMETHBIX
CBsI3eH M OCHOBBHIBASICH Ha MaTeprayax riaB «Marepus, BEmecTBO U (PU3NUECKOe Mojie» u3
cTp.6 kypca VI kmacca, «I'paButannonHoe mone» VII kmacca, «OnekTpudeckuil 3apsim.
OnexkTpudeckoe mone» u «OnekTpudyeckuil Tok» VIII kmacca, cornmacHO mNpuHIMIAM
«CHHEPreTUYECKOr0 TOAX0Aa K OOYYEHHIO», «COOTBETCTBUS», «HAYUYHOCTH» W «HATIIAI
HOCTH». BBIMOMHAA 1MOJ PYKOBOACTBOM YUHTENS M CaMOCTOSTEIFHO MHOTOYHCI
9KCTIIEPUMEHTHI, JaHHBIE B YYEOHUKE, yJalHecss CHCTEMaTHIeCKH HpI/IO?

TaKUM HOBBIM TOHSTHSAM, KaK «IIOCTOSHHBIC MarHUTBD), «HUHIYKITHS
«MHAYKLIUS MarHUTHOTO TOJIS MPSIMOTO M KPYrOBOTO TPOBOJHHUKA

MarHUTHasE WHIYKLUS», «WHAYKIMOHHBIH TOK». BbImoiHe
«OTKPBIBAIOT» 3aKOHBI «B3anMoeiicTBUs napauienbHb
MarHUTHOH HWHIYKIHH», MPUOOPETAIOT TEOPETUYECK




MeTonax MHpopManuioo o «JeHCTBUM MarHUTHOTO IMOJISl HAa NMPOBOJAHUK C TOKOM — CHJIE
Amnepay u «JleWCTBUM MAarHUTHOTO TOJS HA JBHXKYIIYIOCS 3apsDKEHHYIO YacTHIly — CHIIE
Jlopenua». [Ins Toro 4roObl emié pa3 yIOCTOBEPUTHCS B EIUHCTBE 3aKOHOMEPHOCTEH,
KOTOPBIM HOAYMHSIOTCS BCe (PU3MUECKHE IO, B 3TOM Y4eOHOM OJIOKE JaHBI CTPYKTypa H
IIaH BBINOJIHEHUS YpPOKA-NPE3CHTAlMH, MOCBAIMEHHOTO CPAaBHEHHIO TI'PaBUTAlMOHHOIO
JIEKTPUYECKOTO M MAarHUTHOTO TOJIEH M ypoka-aebara «Mpl )KMBEM B TPaBHTAlMOHHOM,
IEKTPUIECKOM M MArHUTHOM MOJISIX 3EMITH».

B riaBe «Cgemosbie sgnenusy ydalmuecs U3y9aloT TaKUE BAXKHBIC 3aKOHBI, KaK «3aKOH
MPAMOJIMHEHHOTO pAacHpOCTPAaHEHHUs] CBETa», «3aKOH OTPaXKEHHs CBETa», «3aKOH
IPEIIOMJICHUSA CBETA», 3HAKOMATCA C TaAKMMHW HOBBIMU IMOHATHUAMH, KaK «JIyd», «CKOPOCTbH
CBETa», «OTPa)XKEHHE CBETa», IIPEJIOMJICHUE CBETa», «IOJHOE BHYTPEHHEE OTPaXKEHHEY,
«TOHKasi JIMH3a», «JICHCTBUTEIILHOE W MHHMOE H300paxeHue», «(hokyc», («pokycHoe
paccTosiHue»), «PAaCCTOSIHUE JI0 TPEIMETa», «PacCTOSHHUE 10 W300paKEHHsD, «ONTHYECKas
CUIIay, (JIMHEMHOE YBENWYEHHE» M T.JA., ONPEICISIOT UX MPH MOCTAHOBKE HHTEPECHBIX
9KCIIEPUMEHTOB. B yueOHbIi GJIOK IociIe MHOTOJIETHETO MePephiBa BKIIIOYCHBI IBE HMEIOIIIE
Ba)XHOE IIpakTHyeckoe 3HadeHue Tembl — «Cdepuyeckoe 3epkano» u  «lloctpoenue
n300pakeHus B c(heprUuECKOM 3epKaiey. TeopeTHuecKre U MPaKTHIEeCKHEe MaTeprUallbl O HUX
BBIOpaHBl ¢ Y4YETOM JUAAKTHYECKHX HNPUHIUIOB «HAYYHOCTH», «COOTBETCTBHS,
«IIPEEMCTBECHHOCTH», «HATTISIAHOCTH» M «HHTETpanum». B yueOHBII MaTepman BKIIOYEHO
0O0JIBIIIOE KOJMYECTBO OMNBITOB MO HAYYHBIM OCHOBAM YCTPOWCTBAa W TpPHHIMIIA pabOThI
OIITHYCCKUX HpI/I60p03, a TaK¥XKe HeO6XO}1HMBIe CXCMBI U Ta6J'lI/ILU>I. 3HGCB JaHbl KAUCCTBCHHBIC
1 KOJMYCCTBCHHBIC 3a1a4 C pUCYHKaMU-CXEMaMU JI OBJIAJICHHUA YYCHHUKaMH HAaBBIKOB I10
MOCTPOEHUIO N300paxKeHUH B ITIOCKOM U c(hepHUeCcKOM 3epKajlax U B IUH3E, NI ONpeIe/ICHUN
X OCHOBHBIX XapaKTEpHUCTHUK — (POKYCHOTO PAaCCTOSIHUS, PACCTOSIHUS JI0 NPEAMETa M ero
n300pakeHHs, JIMHEHHOrO YBENMYCHHs, ONTHYECKOH cuibl JuH3bL.  Hapsny c
9KCIIEPUMEHTaMH1, KOTOPBIMU 00OeCIIeueHbl BCE TEMBI, B y4eOHOM OJIOKE JTAf0TCS CTPYKTypa
COJAEpXKAHME JBYX OTIENIBHBIX IPAKTHUECKUX YpOKOB: «OmpeneneHne mnoka3aTens
TIpeoMiIeHusT cTekia» U «OmnpeneneHne TIaBHOro (POKYCHOTO paccTOsSHHS cOoOMparomer
TUH3BEL B e€ onTHYecKord cwibl». B Temax «I'ma3 m 3penue», «dedexts! 3penus. Oukny u
«®PoToanmapaT» ydamuecs, CpaBHUBAS JKUBBIC U HE)KUBBIX ONTHYECKHE CHCTEMBI, TO3HAIOT
€IMHCTBO IPHHIUIIOB UX PaOOTHI.

B rnaBe «Amom u amommnoe s10po» marepuaibl TJIaBHBIM 00pa3oM BBIOpaHBI ¢ y4ETOM
OUIAKTUYECKUX MPUHIUIIOB «HAYYHOCTH», HAIVIATHOCTH» M «IOCIEI0BATEIBHOCTH» U
0a3upyloTCs Ha ONpPEENCHUH BEIECTBA KaK CIO0XKHOM B3aHMMOCBSI3aHHOM CHCTEMBI, JIIOObIE
HeyHpaBJsieMbIe pa3pyLIeHUsI KOTOPOH MOTYT IIPUBECTH K KATACTPO(PHUECKUM TTOCIIEICTBUSM.
Wzyuast cooTBeTCTBYIONME Y4eOHbIE MaTepHalbl y4alluecs 3HAKOMSTCS C TAKMMU HOBBIMH
MOHATUSAMHU U SIBICHUSIMH, KaK «pagualusy, «pagloakKTUBHOE U3IIyUYE€HUE», «PaIUOAKTUBHOE
CMEIIECHHE», «3apsI0BOE YHCIIO», KHYKIOH», «IHEPIUs CBSI3M», «Ie(PEKT MACCh», IEPHO
TIOJTypacIaay, «LeMHas siepHas peakus», «0oMOapIupoOBKa YaCTUI[AMUY, «yIIpaBiseMast
siIEpHast PEeakIs», «aTOMHasi ¥ BOJOPOAHAS O0MOa», «SIIEPHBIH PEaKToOp», «CBA3b MEKIY;
SHepruel u Maccoi» u T.1. Pemas maHHbIe B yIpakKHEHMX 3a7a49H, yUallruecs MPHoOpeEaro
HaBBIKU BBIYUCIICHUS SHEPTUH, BBIACIAIONICHCS BO BPEMSI pEaKLUH SACPH
CHUHTE3a AICP. Onu 3HAKOMSTCSA C HUCTOPUKO-HAYYHBIM MaTCpPUAJIOM O JIOCP
y4EHBIX B 00J1aCTH YIPABJICHUSA 3TUMH pPeakiusIMU. B KOHIE MaroTcy yu

YpOKa-npe3€HTaluu Ha TEMY ((AJ'II)TepHaTI/IBHLIe HUCTOYHUKHU
TEMY «SBngercs mu AACPHOC OPYIKUE rapaHTOM MECKIY:




COJEP/KAHUE YYEBHUKA 110 TEMAM

I''TABA TEMBbI

1. Kitaccuueckast 3neKTpoHHast TEOpust
3MEKTPOIPOBOIHOCTH METAIIIOB
2. 3aBUCUMOCTb CONIPOTHUBJICHUS METAJIOB OT

> TeMIIepaTypsl
1. DJIEKTPUYECKUU 3. Vpaxnenue 1.1
TOK B PA3JIMYHBIX 4. DIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX
CPEIIAX 5. YupaxHenue 1.2
6. [Tpaktuueckas pabora. MccrnenoBanue sBICHUS
JNEKTPOIH3a

7. DneKTpUYeCcKuil TOK B BaKyyMe

8. Yrpaxuenue 1.3

9. DneKTpHUUeCcKUi TOK B ra3ax.
HecamocTositenbHblii pa3psn

10. CamocTOSTENBHBIN Ta30BBIN pa3psi U €ro
BUJIBI

11. Yopaxuenue 1.4

12. onynpoBoauuku. CoO6cTBEHHAs
MPOBOIUMOCTb MTOJTYIPOBOJHUKOB

13. IlpumMecHasi MPOBOAUMOCTS IOIYIPOBOJHUKOB
14. p-n nmepexon. [lomynpoBoIHUKOBBIA JHOT
15. IoynnpoBOAHUKOBBIE IPUOOPHI

16. Yopaxuenue 1.5

17. DnexTpuuecKkuil TOK B pa3IMuHbIX CPeax
(YpOK-TIpe3eHTaIus)

18. MarautHsie saBiaeHuA. [locTOSHHBIE MATHUTHI
19. MarautHoe noJje. MICTOYHUK MarHUTHOTO TTOJIS
20. Yopaxuenue 2.1

21. ManyKuyst MarHUTHOTO TOJIS

22. MarauTHoe nosjie 3eMiu

23. MarauTHas UHIYKIHS OPSMOTO IIPOBOJIHUKA C
TOKOM

24. YupaxHenue 2.2

25. MarHuTHOE 1noJjie KpyroBOro TOKa M KaTyIIKH C

2. MATHUTHOE I10JIE TOKOM

26. DNeKTpOMarHuT M ero MpUMEHEHNE

27. YupaxHenue 2.3
28. MaruuTHOE B3aMMOEHCTBHE TOKOB
29. lleficTBUE MAarHUTHOTO IOJIS HA MIPSIMON

TIPOBOIHHK C TOKOM. MOTyITb MarHUTHOH
WUHIYKIAA }

30. Yopaxuenue 2.4

31. JleiictBue Mar@m{ MKY @\ TOKO




I''TABA

TEMBI

2. MATTHUTHOE I10JIE

32. [IpumeHenue cuisl AMiepa:
9JIEKTPOABUTATENb U AIEKTPOUIMEPUTEIbHBIE
IpuOOpHI

33. Yopaxuenue 2.5

34. [leiicTBE MarHUTHOTO MOJISl HA IBUKYILIHECS
3apsansl. Cuna Jlopenna

35. Ynpaxuenue 2.6

36. SIBneHue 3EKTPOMAarHUTHON HHAYKIUY

37. HanpaBieHnue HHAYKIIMOHHOTO TOKa

38. [IpakTuyeckas pabota. l3yueHue sBieHus
INEKTPOMArHUTHOH UHIYKIHN

39. Ynpaxuenue 2.7

40. MarauTHasi IPOHUIIAEMOCTH BEIIECTBA

41. CpaBHEHHE TPaBUTALMOHHOTO,
JIEKTPUUECKOT0 U MAarHUTHOTO TOJIeH (YpOoK-
TIPE3EHTAIIHS)

42. Ynpaxuenue 2.8

43. [lox xakuM BO3JEHCTBHEM IPaBUTAIMOHHOTO,
JIEKTPUUECKOTO U MArHUTHOT'O TOJIeH

3emiu Mbl HaxouMcsi? (YpoK-1e6aThl)

3. CBETOBBIE SBJIEHIA

44. VcToYHHUKY CBETa

45. TIpsiMonuHEeHOE paclpoCTpaHEeHHE CBETa

46. SIBneuus, 0OBACHSIONINE 3aKOH
MIPSIMOJIMHEWHOT'O pacIpOCTPAaHEHHUs CBETa

47. Yopaxuenue 3.1

48. CKOpOCTh pacipoCTpaHEHUs CBETa U CIIOCOOBI
ee OIIpeeIeHHs

49. Yupaxuenue 3.2

50. 3ak0OH OTpakeHUs CBETa

51. IocTpoenune n300pakeHHs B INIOCKOM 3epKaJie
52. Yupaxuenue 3.3

53. Cepuueckoe 3epkaio

54. TloctpoeHue U300pakeHusI B CHepUICCKOM
3epkaie

55. Ilpenomienne cBeTa. 3aKOH MPEITOMIICHUS
cBeTa

56. Yupaxuenue 3.4

57. IlpoxoxJieHIE CBETA Yepe3
IUTOCKOTIaPAIJIETbHYIO CTEKIISTHHYTO TUIACTHH
TPEXTPAHHYIO CTEKIISIHHYIO TIPU3MY

58. Ipaktuueckas padora. OnpengiieH
oKa3aTesst MPeIOMIICHHS CTEK.

59. IlonHOE BHYTpEeHHEE
60. YnpaxueHue
61. JIunzer




I''TABA

TEMBbI

3. CBETOBBIE ABJIEHUA

62. TloctpoeHne n300pakeHus Tesla B TOHKUX
JIMH3aX

63. Ynpaxuenue 3.6

64. ®opmyrna TOHKOW JTHH3BI

65. Ilpaktuyeckas padota. Onpenenexue
(hOKYCHOTO PacCTOSIHUS M ONITUYECKOM CHIIBI
coOuparolei JTMH3bI

66. Ynpaxuenue 3.7

67. I'na3 u 3peHue

68. edekrtsl 3peHus. Ouku

69. ®oroannapar

70. Yopaxuenue 3.8

4. ATOM U ATOMHOE
SIJIPO

71. PaguoakTuBHOCTB

72. AToM — clOXKHAs CBsI3aHHAS CHCTEMa

73. Jlazep

74. Yupaxuenue 4.1

75. AToMHOE IpO — CBSI3aHHASI CUCTEMA.
MaccoBoe 1 3apsA10BO€ YuClia sapa

76. U3oTomnbl

77. IlpumeHeHne u30TonoB (YpOK-IpPe3eHTALHA)
78. Yupaxuenue 4.2

79. PagnoakTHBHBIC IIPEBPAILCHHS aTOMHBIX SACp:
o-, B- n y-uznyvenust. [IpaBuiio pagroaKTHBHOTO
CMelIeHUs

80. Ympaxuenue 4.3

81. 3aKkoH pagMOaKTUBHOIO pacnajia

82. Hekoropble u3nyecKre BEIMUNHBI B aTOMHO-
SITIEPHBIX SBJICHUSX U MX IAUHUIBI H3MEPCHUS

83. Ympaxuenue 4.4

84. Dueprus cBs3m suep. Jedext macce

85. Anepusie peakunn

86. Ynpaxuenue 4.5

87. enenue smep ypana

88. LlenHas sinepHas peakius. AtomHas 6omba
89. Ympaxuenue 4.6

90. JleiicTBHE paOaKTUBHOTO U3JIyYECHUS.
IornormieHHas 103a H3Ty4IeHHS

91. AnepHslit peakTop

92. Ynpaxuenue 4.7

93. AnbTepHaTUBHBIC I/ICTO‘{HW SHepREH (Yp
TIpe3eHTalLNsA)

94. TepmosiepHbIe peakil
95. Ynpaxuenue 4.8




O IPEAMETHOM KYPPUKYJYME 110 ®U3UKE

Y4eOHast mpenMeTHas mporpaMma mo Gusnke (KyppHuKyIyM) SBISETCS JOKYMEHTOM, COC-
TaBJIAIOMINM OCHOBY MPaBHJI, HOATOTOBIECHHBIX B ()OPME COOTBETCTBYIOIMINX HHCTPYKIMI AJIst
MIPETBOPEHHUSI B JKU3Hb IIOATOTOBKM Y4YEOHMKOB M YYEOHBIX MOCOOWH, METOIMYECKHX
yKa3aHWi, TUIAHUPOBAaHUS Y4eOHBIX MaTepualioB, OIpENENCHHs METOJOB OOyuYeHHs |
IIOATOTOBKU quTeHeﬁ 1 MPUHUMAIOIMX BO BHUMaHUC HAITMOHAJIBHBIC U o6meqen0BequKHe
IOCHHOCTH. B Heilt 3a ocHOBHBIC KauecTBa MPUHATBI OPUCHTUPOBAHHOCTHL Ha AOCTUKCHHEC
pe3ysIbTaToB 00yUYEHUs, INYHOCTHASI OPUEHTUPOBAHHOCTD M KypC Ha Pa3BHTHE.

[Ipeamernas yueOHas mporpamma 1o ¢u3uke (KyppuUKyJIyM) MIpacT BaXKHYIO pOJb B
(opMHPOBaHUH ABHXKYILEH CHIIBI OOLIECTBA — MOJIOEXH B COOTBETCTBUH C TPEOOBaHUSIMHU
9TO0XH, B Pa3BUTHH WX MBIIUICHUS M yMeHHH. Pa3BUTHE MOJMTEXHHMYECKOTO 00pa30BaHUS
obecrieunBaeT MX 3HAHUSIMU U CIIOCOOHOCTSIMH, TOTOBHUT MX K NMPHHSATHIO CAMOCTOSITEIIBHBIX
pelIeHunit pU MPEOI0JICHNH MPEACTOSIINX B )KU3HU IPOOIIEM.

®uzrka — HayKa O >KU3HM. Llenblil psii 3aKOHOB M 3aKOHOMEPHOCTEHN >KM3HU SIBISIOTCS
00BEKTaMH HCCIEIOBAaHUS 3TOW Haykdn. O3HAKOMIICHHWE YYalIUXCsl C 3TUMH 3aKOHAMH U
3aKOHOMEPHOCTSIMH, Pa3IHUYHBIMA (PU3NYECKUMHU SIBICHUSIMH CHIE B INKOJBHOM BO3pacTe
c0o31aéT yCJOBHS JUIS PACIIMPEHUS] UX MPEACTaBICHUH O TPHUPOJE M TOMOTaeT OCBOUTH
JKU3HCHHO Ba)KHBIC YMEHUS IS KHU3HH B 001ecTBe. CTUMYIHpyeT GOpMUPOBAHHE JTHYHOTO
OTHOIICHHS K Pa3JMYHBIM OOIIECTBEHHBIM IpolieccaM. st peryJmpoBKH 3TOro mpoliecca,
JUISL TIOCJIEIOBATEIBHOTO TIPOCIC)KUBAHUSI Pa3BUTUS y4YalllMXCs, Uil TOTO, YTOOBI WX
HaIpaBiIsTh, CoJiepKaHue (PU3UKU MPENICTABICHO B popMe Pe3yJIbTaTOB.

ConepxaresibHble cTaHAapThI 14 IX kiaacca
K xoHny 9-ro knacca yvyamuiics:

e  00BACHSET 3aKOHOMEPHOCTH 3JIEKTPOMATHUTHBIX (MarHUTHBIX, CBETOBBIX),
ATOMHBIX U SIIEPHBIX SBJICHHUH, COCTABISIET M PEIIACT OTHOCSIIIUECS K HUM 33/1a4H;

e  00BSCHSET 3aKOHOMEPHOCTH 3JIEKTPOMATHUTHBIX (MarHUTHBIX, CBETOBBIX),
ATOMHBIX U AJCPHBIX ﬂBJ’IGHHﬁ, COCTaBJIAACT M PCIIACT 3aJla4U ¢ UX IPUMEHCHUEM

e IaccuuIUpyeT BEIEeCTBA 110 UX CTPOCHUIO U CBOHCTBAM, COCTABIIET U PelIaeT
3aJja4yll COOTBETCTBYIOLINE TEME;

®  COCTaBJISAET M PEIIAcT 33/1a4d C UCIIOIb30BaHUEM BEIMYMH, XapAKTEPU3YIOLIUX
AIEKTPOMArHUTHOE U FPaBUTALMOHHOE MO,

®  COCTaBISIET U PEIIAeT 3a1a4M, OTHOCAIINECS K JEKTPOMAarHUTHBIM U SEPHBIM
B3aMMOJICHCTBUSAM B IIPUPOJE;

®  HUCTIONB3YEeT MPHUOOPHI 1 yCTPOMCTBA AJISI N3YyUCHHUS SIEKTPOMATHUTHBIX
(MarHUTHBIX U CBETOBBIX), aTOMHBIX W SIAEPHBIX SABICHUH, H3MEpACT (PU3HIECKHE
BEIMYMHBI, IPOU3BOAUT BEIIHCIICHHS;

e 00BsCHAET Posib GU3UKU B PA3BUTUH M IPHUMEHEHUH 3JICKTPOMarHUTHBIX
(MarHUTHBIX U CBETOBBIX), aTOMHBIX U SAE€PHBIX SBICHHUMN. A

1. ®u3nyeckue ABJIEHNs, 3AKOHbI H 3aKOHOMEPHOCTH

Y4eHuk:

1.1. lemoncmpupyem 3HaHUs U HABIKU, CEA3AHHbBLE C Pu3UY u fenenu

1.1.1. Pa3pscHACT AIEKTpOMArHUTHBIC (MarHUTHEIC, €TOBB) aTOMHBI ane

SABJICHUSA, TPUYINHBI UX BOSHUKHOBCHUS.

\Y



1.1.2. CocTaBnsieT W pemiacT 3alavyd, OTHOCSIIUECS K AJICKTPOMArHUTHBIM (MarHUTHBIM,
CBETOBBIM), ATOMHBIM U SIICPHBIM SBJICHUSAM.

1.1.3. Pa3pscHseT ABIKCHHUE 3apsDKEHHBIX YACTHII, aTOMOB U BHYTPUSACPHBIX YaCTHII.

1.1.4. Pa3pscHsier coOpaHHY0O HHGOPMAIHIO O 3aKOHOMEPHOCTSIX JIIECKTPOMATHUTHBIX
(MarHUTHBIX, CBETOBBIX ), AaTOMHBIX U SICPHBIX SBICHUI.

2. BemniecTBO M moJjie, B3aMMo/IelCTBHE, CBSI3aHHbIE CHCTEMbI

Y4eHuk:

2.1. [lemoncmpupyem 3nanus 0 popmax mamepuu u Ha8bIKU NO UX NPUMEHEHUIO.

2.1.1. Pa3bpsicHAeT CBONCTBa 3JCKTPOMArHWTHOTO M TPABUTAI[MOHHOTO IOJIEH B CpaBHH-
TeJbpHO (opme.

2.1.2. CocTaBisieT U peliaeT 3a1auu, OTHOCSIINECS K 9JIEKTPOMArHUTHBIM U IPaBUTAIIMOHHBIM
TIOJISIM.

2.1.3. Kimaccu¢unupyer BemecTBo Mo €ro CTPOSHUIO U CBOMCTBAM.

2.1.4. CocTaBisieT U pelaeT 3aaun, OTHOCSILIKECS K CTPOEHHUIO U CBOWCTBAaM BELIECTBA.

2.2. [demoncmpupyem yceoeHue MeXanusmd 63aumMoO0elicCmeus 6 CEA3AHHbIX CUCeMax
npupoobl.

2.2.1. OObscHAET pOIb OSJICKTPOMATHUTHOTO ¥  SAOCPHOTO B3aWMOJCHCTBHH  BO
B3aMMOCBS3aHHBIX CHCTEMAaX MPUPOJIBI.

2.2.2. CocraBisieT M pelIaeT 3aJadd, OTHOCSIIHECS K SJICKTPOMArHUTHBIM U SJEPHBIM
B3aUMOJECHUCTBHSIM.

3. DkcnepuMeHTaIbHAsA GU3NKA H COBPEMEHHAsl 'KU3Hb

Yuenuk:

3.1. I[Iposooum onvimul u npedcmasisiem pe3yibmanmol.

3.1.1. Ucronb3yer mpuOOpHI Uil U3yHYEHUs 3JIEKTPOMArHUTHBIX (MarHUTHBIX U CBETOBBIX),
ATOMHBIX U SIIEPHBIX SBICHUH.

3.1.2. OmpenensieT 3aBUCUMOCTh MEXIY (HU3MYECKUMH BEIMYHMHAMH, XapaKTepH3YIOIINMH
9JIEKTPOMATrHUTHBIEC (MATHUTHBIE U CBETOBBIC), AaTOMHBIC U SACPHBIC SBJICHUSL.

3.2. [lemoncmpupyem noHumarue poau pusuKu 8 Co8peMeHHOU HCU3HIL.

3.2.1. Pazwscuser paboTy yCTPOWCTB, MIPHUHITUN ACHCTBUS KOTOPHIX OCHOBAH Ha PAa3TUIHBIX
(U3MUECKUX SBJICHUSX (DJIEKTPOMAarHUTHBIX, CBETOBBIX, ATOMHBIX U SIIEPHBIX).

3.2.2. TOTOBUT Npe3eHTaIuy O poiu GU3UKH B Pa3BUTHUH PA3IHYHBIX (U3MYECKUX SIBICHHUH.

S



TABJIMIA PEAJIM3AIINU COAEPKATEJIBHBIX CTAHJIAPTOB

B rtabnuue mpeacTaBieH NPUMEPHBIA IUIaH TOAOBOrO IIAHMPOBAHUS, pa3pabOTaHHOTO Ha OCHOBE
yYMEHHH, peanu3anusi KOTOPBIX MPEIyCMOTPEeHa B KyppuKyayme. ' 010Boi#l maH npeaycMoTpes mis 34
Hezaenb w102 gacoB ¢ yyeToM 3 Haca B HEAETIO. Y YUTENIb MOKET BHOCUTD OIIPEACTICHHBIE N3MEHEHUS
B PEKOMEHIYEeMBIii TOI0BOH ITaH Ha CBOE YCMOTPEHUE.

Copep:k. muHus 1

Copepk. 1uHus 2

Copepx. 1uHus 3

I'JTABBI U TEMBI

C.cr. 1.1

C.cr. 2.1 C.cr. 22

C.cr.3.1

C.cr. 3.2

1.1.1

N
—_
—

N
—

o

“Q
—_
—_

1.1.4

2.1.1

@ —
— N N
[

2.1.4

N
—
)

o

N
N
2]

Yacel

1. DJIEKTPUYECKHUI TOK B PA3JIMYHBIX CPEJIAX

—

. Kimaccuueckast snexrpoHHas
TEOpPUst FICKTPOIIPOBOAHOCTH
METaJUIOB

2. 3aBHCUMOCTb COIPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl

|5y

. YrpaxHenue 1.1

4. DIeKTpUYECKHUi TOK B
EKTPOJIUTAX

5. Ynpaxuenue 1.2

N

. Ilpaxruyeckas padora.
HccnenoBanue sBiaecHUS
JJIEKTPOJIM3a

7. DneKTpuuecKui TOK B
BaKyyMe

8. Ynpaxuenue 1.3

9. DnekTpuveckuil TOK B razax.
HecamocTosTenbHblil paspsn

10. CamocTOsATEIBHBIN Ta30BBIN
pa3psiai ¥ ero BUJbI

11. Yopaxuenue 1.4

12. TTomynpoBOHUKH.
CoOcTBeHHas IPOBOIUMOCTh
T10JTYTIPOBOJAHUKOB

13. ITpumecHas MpoBOAUMOCTh
0JIyPOBOIHUKOB

14. p-n nmepexon.
ITosrynnpoBOJHUKOBBIN 1101

15. IomynpoBOAHUKOBBIE
npHOOpBI

16. Ynpaxnenue 1.5

17. DnekTpuueckuii TOK B
Pa3INYHbIX cpenax (ypok-
IIPE3eHTaLus)

+

18

. Masoe cy

MMAaTHBHOC OLICHU

BaHUC

2. MATHUTHOE IIOJIE

19. MaruuTHbIE SIBICHUSL.
TTocTosiHHBIE MarHUThI

+

20. MaruuTHOe moJie. IcTouHnK
MarHUTHOTO MOJIst

+

21. Ynpaxuenue 2.1

22. NHayKIust MarHUTHOTO T10JISL

23. MaraurtHoe roJie 3emiin

24. MaruuTHast UHIYKLHs
MPSMOTO MIPOBOIHHKA C

TOKOM

S




Coaep:k. Junus 1

Coaep:x. JUHHASA 2

Coaep:k. Junus 3

I''TABBI U TEMbI

C.cr. 1.1

C.cr. 2.1

C.cr.2.2

C.cr.3.1

C.cr. 3.2

1.1.1

“Q
—_
—

1.1.4
2.1.1

N
—
o

@
—_
o

2.1.4

—
N
o

N
N
o

—
—_
o

N
—
o)

—
N
o)

N
N
o)

Yacel

2. MATHUTHOE I1OJIE

25. Yupaxuenue 2.2

+(1.1.2

26. MarsuTHoe 1oJjie KpyroBoro
TOKA M KaTYIIKH C TOKOM

27.OneKTpOMarHuT u ero
PUMCHECHHE

28. Yupaxsenue 2.3

29. MaruuTHOE
B3aMMO/ICHCTBHE TOKOB

30. [leiicTBHE MATHUTHOT'O MOJIS
Ha NPSAMOil IPOBOTHUK C
TOKOM. Mo1yJIb MArHUTHON
HUHIYKIUH

31. Yopaxuenue 2.4

32. JleiicTBME MArHUTHOTO MOJIS
Ha PAMKY C TOKOM

33. IIpumeHenue cuibl Amiepa:
JIEKTPOBUrATENb U
EKTPOU3IMEPUTEIIbHbIC
IpUOOpBI

34. Vupaxsenue 2.5

35. JleiicTBHE MATHUTHOTO MOJIS
Ha JBHXKYLMECS 3apsiibl.
Cuua Jlopenna

36. Ypaxsenue 2.6

37. SIBnenue
2JIEKTPOMArHUTHOH
WUHIYKIUH

38. HanpaBnenue
MHIYKIMOHHOTO TOKa

39. IpakTnueckas padora. U3y-
YeHHE SIBJIICHUS DJIEKTpOMar-
HUTHOM HHAYKIMH

40. Ypaxuenue 2.7

41. MarauTHas NpOHULIAEMOCTh
BEIIECTBA

42. CpaBHEHHE rPaBUTAIMOH-
HOTO, JJIEKTPHIECKOTO U
MarHMTHOTO 1oJiei (ypok-
IIPE3eHTALHNS)

43. YnpaxueHue 2.8

44.Tlox kKakKOM BO3I€HCTBHEM
IPAaBUTALOHHOTO,
UEKTPUYECKOTO U
MAarHUTHOTO MOJIs 3eMJIU Mbl
Haxoaumcs? (ypok-nebater)

45

. Majoe cymMmmaTHBHOE OI1

CHUBAHHC

46. ICTOYHHMKH CBETA

+ +

47. IpssmonuneitHoe
pacIpoCTpaHEHHUE CBETA

+

48. SBnenus, oObACHIIONINE
3aKOH NPSAMOIMHEHHOTO
pacrpocTpaHeHHs CBETa

49. Ynpaxuenue 3.1




I''TABBI U TEMbI

Copepx. quHus 1

Copepx. JuHus 2

Copepxk. auHus 3

Cer 1.1

Ceer. 2.2

C.cr. 3.2

1.1.1

D
—
—

1.14

2.1.1

2.1.4

—
N
o

—
N
e}

3. CBETOBBIE SBJIEHUS

50. CkopocTh pacnpocTpaHeHus]

CBETa U CIIOCOOBI ee +
onpeieIeHus
51. Yopaxuenue 3.2 +

52. Bonbiioe cymmar

53.3aK0H OTpaXKeHHs CBETa

+

+

54. TTocTpoeHue H300paxxeHus B
IJIOCKOM 3€pKaje

+

55. Yopaxuenue 3.3

56. Chepuaeckoe 3epkaio

57.TlocTpoenue u300paxeHus B
ceprueckoM 3eprane

58. IIpenomiieHue cBeta. 3aKOH
NIPEJIOMIICHHS CBETa

59. Yrpaxuenue 3.4

60. I[TpoxoskaeHHe cBeTa uepes
IIOCKOTNApaJLIETbHY 0
CTEK/ISIHHYO [UIACTHHY U
TPEXTPAHHYIO CTEKIISHHYIO
pH3MY

61. ITpakTiyeckas padora.
OmnpezencHue MOKa3aTemst
TPEIOMIICHHS CTEKIIA

62. TToHOE BHYTpEHHEE
OTpAXKECHHUE

63. Yripaxxuenue 3.5

64. JIuH3bI

65. ITocTpoenue n300paxeHus
Tella B TOHKUX JIMH3aX

66. Yripaxxuenue 3.6

67. ©opMyIia TOHKOW JIMH3BI

+ |+ + |+

68. IIpaxTideckas pabora.
Omnpenenenue HOKyCHOro
PACCTOSIHYS M OIITHYECKOMH
CHJIBI COOMPAIOIIEH JTMH3BI

69. Ynpaxuenue 3.7

70.T'na3 u 3peHue

71. dedexrs 3perns. Ouku

+

72. @oroanmnapar

+

73. Yrpaxuenue 3.8

+

74. Manoe cymmaru

4. ATOM 1 ATOMHOE s1PO

75. Pai0aKTHBHOCTh

+

76. ATOM — CIIO’KHAsI CBI3aHHAst
cucTeMa

77. Jlazep

78. Yrpaxuenue 4.1

79. ATOMHOE SIIpO — CBsI3aHHAs
cuctema. MaccoBoe
3aps/10BOE YMCIA AApa

80. M30TOMIBI

81. [IpumeHeHne U30TONOB
(Ypok-npe3eHTanusi)

82. Ynpaxuenue 4.2

Yacel




Conepik.
Copepax. 1unus 1 Copnepik. 1uHus 2 Ems 3 )
2
I'JIABBI U TEMBbI Cecr. 1.1 C.cr. 2.1 C.cr.22|Ccr3.1 |C.cr. 3.2 r%
a2l ~|la|l~]|a| =]«
===l 2=l dla]l=l=]d]
— — — — (o] ™ (o] ™ (o] o~ o o o o
83. PagnoakTHBHBIC
[PEBPAILCHHS aTOMHBIX SIIep:
o, B- 1 y-u3nydyeHus. + + | + 1
TIpaBuio paanoakTHBHOTO
CMEIICHUS
84. Yrpaxuenue 4.3 + + 1
85.3aK0H paJMOaKTUBHOTO " . |
pacraga
86. Hekoropsie ¢pu3nueckue
BEJINYMHBI B aTOMHO-SIICPHBIX 4 1
SIBJICHUSX M MX CAUHHIIBI
U3MEPEHUs
8 87. YnpaxxHenue 4.4 + 1
§ 88. Dueprus cBszm anep. ledekr n i 1
m Macchl
% 89. SlnepHble peakuuu + | + 1
% 90. Ynpaxuenue 4.5 + 1
[:: 91. lenenue sanep ypaHa + + 1
= 92. LlenHas sinepHast peaxuusi. n I 1
= ATtomHast 6omba
[9 93. Yrpaxuenue 4.6 + 1
< 94. [lelicTBuE paainOaKTHBHOTO
< n3nyyenus. IlornoueHHas + + + + 1
71033 M3IIYYCHHS
95. SinepHblit peakTop + + + 1
96. Ynpaxuenue 4.7 + 1
97. AnbTepHaTHBHBIE HCTOYHUKU N 1
SHepruu (YpoK-Ipe3eHTarus)
98. TepMosiiepHbIE peaKIui + + 1
99. Vipaxuenue 4.8 + 1
100. SBnsiercst nu siAepHOE
OpYKHe rapaHTOM " 4 i 1
MEKIyHApOJHOTO MUpa?
(ypoxk-ne6aTsl)
101. Mayoe cyMMaTHBHOE OIICHUBaHHE 1
102. Bosplioe cyMMaTHBHOE OLIEHHBAHUE 1

3ameuanue: yuutensb B | nonyroauu moxet nposecTH ewe ogHo MCO. 1y 3TOro MoKHO
rcnois30Bath Bpems TeMsl 1.10. (p-n mepexon. [1omympoBoIHIKOBEIN AWOM), 3a7aB €T0 KakK

Marepuai i JOIMOJIHUTEIIBHOTO YTCHUA.
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MEXIIPEAMETHASA HHTEI'PALIA

CBoeoOpasHbie 0COOCHHOCTH (DM3WKH TPEACTABISIOT € 0COOBIe BO3MOXKHOCTH IS
WHTErpaluy B Jpyrue npeaMersbl. V3ydeHue HEKOTOPBIX TeM, Hanpumep, «DJICKTPUIECKUi
TOK B 3J1eKTponuTaxy, «[lomynpoBonauku. CobcTBEeHHAsI IPOBOIMMOCT TTOJIYTPOBOAHUKOB)
U T.JI. MOXKHO OPTaHU30BaTh B MHTETPATUBHOW ()OPME COBMECTHO C YUUTEISIMUA XUMUH. Takue
COBpPEMCHHBIC y4eOHBIC TEXHOJOTHMH B IIOCIETHEE BpeMs paclpocTpaHeHBL. PaccmoTpum
BO3MOXKHOCTH MHTETpaIu 00yueHus1 PU3MKHU B JPYTHe TPEIMETHI.

1. MaremaTuka. SIcHO, 4TO 3HaUYCHHE MAaTEMAaTHKH KaK HAyYHOTO METOJA B O0y4eHHH
¢bu3nku orpomHa. B mpenonaBaHuu (U3MKK IIMPOKO HCIHOJB3YIOTCS MaTeMaTHUeCKHe
¢dopmynsl U Mozenu. ns obecriedeHust 3GQPEKTUBHOCTH 00y4eHHS (U3UKH 3HAHHUS MO
MaTeMaTHKe HeOOXOIMMBI.

2. Xumus. B 9-m xnacce yuammecs:, n3ydasi pu3nKy, UCTIONB3YIOT MOHSTHS, C KOTOPBIMA
yKe 3HaKOMBI M3 Kypca XuMuu. OCcOOCHHO BaKHA MHTETpalus 3HAHU, MPUOOPETEHHBIX TPH
W3yYeHUHU XUMHUH 7151 00yUEeHUS TIIaBbl « ATOM M @TOMHOE SIAPOY.

3. buosorus. B xypce OMONOTHMH €CTh MHOTO HHTEPECHBIX IPOIIECCOB, CBS3AaHHBIX C
(U3NUECKUMU 3aKOHaMH, SBJICHUSIMU M MTOHATHAME (Onodusnka). UHTerpaTHBHOE 00yUeHHE
€CTEeCTBEHHbIX HAyK TMpeBpamiaeT (u3nKy B BEAYIIMH NPEAMET CPEAN OCTAIBHBIX.
Hcnonp3oBanne 3HaHWH 10 (QU3MKE AT H3YyYEHHS OWOJOTMU TO3BOJISAET Y4YalluMCs
OOBACHSITH SIBICHHUS NPHPOABI M JOKa3bIBaTh EIWHCTBO 3aKOHOB mpupoabl. Ha ypokax
OMONIOTHN ISl OTIMCAHUS )KHUBBIX OPTaHU3MOB OT OAaKTEpHil 10 CIIOHA W KUTa MCIOIb3YIOTCS
Takue (pU3MIECKHe MOHATHA, KaK pa3Mepbl, Macca, CKOPOCTh JBIKCHHS.

4. ITo3nanue mupa. B aTom npenmere copepskanue TeMsl «IIprupoza 1 MbD» TOCTPOSHO Ha
3HaHMAX, TTOMYYCHHBIX Ha ypokax (HM3WKH. B mpomecce m3yueHus sBICHUI NPUPOJIBI, 3a-
KOHOMEPHOCTEH WX MPOTEKaHUs! YUHUTENIb 00sS3aTEIbHO JOJKEH HCIOJIb30BaTh MHTETPALHIO
JBYX 3THX TPEIMETOB.

5. T'eorpadms. B xypce reorpaduu conepxanue tembl «IIpupoaay no3BossieT yyammumces
BOCIIPHHUMATh IIIaHETy 3eMJIsl Kak eAMHYI (M3MUCCKyl0 CHCTEMY | BBISIBISATH
3aKOHOMEPHOCTH MpPOTEKaHMs SBJICHUH NpHUpoAbl. lcnonb3ys 3HaHMS, IOJY4YEHHBIE Ha
ypokax (pU3MKH, yYEHUKH aHATU3UPYIOT NMPUYIWHBI €CTECTBCHHBIX IPOLECCOB, MPOSCHSIIOT
MOCJIE/ICTBHSL, POTHO3UPYIOT UX Pa3BUTHE.

6. Texnonorus. CBocoOpaszHas cBA3b 00y4UeHHs (PU3MKH M TEXHOJIOTHH OYEHb 3aMETHa
NPY NOATOTOBKE HE3aBUCHMBIX UCCIIECAOBAHUI M IIPOEKTOB, CO3AaHIH Pa3HbIX MOJAEICH, JUIs
KOTOPBIX YydalllMecs MPUMEHSIOT NMPaKTHUECKHE YMEHHsS W HaBBIKHM, NPHOOpETEHHBIC Ha
YPOKax TEXHOJIOTHH.

7. AudopmaTuka. TexHHYECKHE U TEXHOJOTHYECKUE 3HAHUS, MTOJyUYEHHbIE HA ypOKax
UH(OpMATUKH, OCHOBBIBAIOTCS HAa JOCTIDKeHUsX Gu3uku. be3 ¢usnueckux 3HaHHM
HEBO3MOXKHO H3yYCHHE COBPEMEHHBIX TEXHOJNOTHH. PasButne WHOOPMAMOHHBIX W
KOMMYHUKAIIMOHHBIX TEXHOJOTWI ydYaliuecss CBS3bIBAIOT C JOCTHIKCHHSIMH (U3MKH,
WCIIOJNIB3YIOT 3JIEKTPOHHBIEC Y4eOHBIE TI0COOMS, TOTOBS ITPE3ECHTAIIHH.

8. My3bika. [Ipu n3ydeHnn 3ByKOBBIX SBICHUH MOKHO MUCIIOJIB30BaTh 3HAHUS, MTOJTYICH-
HBIC HA YPOKaxX MY3BIKH.

9. M306pa3uTenbHOE HCKYCCTBO. YMEHUS, TPUOOPETEHHBIE HA YpOKaxX H300pa3uTefhH
T'O UCKYCCTBa, UCTIONB3YIOTCS ISl U300paKeHUs (PU3NIECKUX IPOIeccoB
U 00BEKTOB COIVIACHO HMX omucaHusM. M3o0pakenne Ha Oymare peanncm’[

00pa3a MBIIUICHHS.

OT/IeNbHO HAJI0 OCTAHOBUTHCS Ha TAOJIHIIE MEKIIPEIMET
KaX[01 TeMe yKa3aHbl BO3MOXKHOCTH HHTETPALIUHU COOT
npeaMeToB. O3HAKOMJICHHE YUYUTENs C MaTepUallaMH,
TOTOBKE K YPOKY 00513aTeIIbHO.




TABJIMIIA MEXITPEJIMETHOMW MHTEI'PALIUN

I''IABBI U TEMBI

HA3BAHUE ITPEMETA U HOMEP
MOJACTAHJIAPTOB

1. BJIEKTPUYECKUI TOK B PA3SJIMYHBIX CPEJAX

1. Knaccuueckas 371€KTpOHHAs TEOpHs
PIIEKTPOIPOBOAHOCTH METAILIOB

Marem. 2.2.1.,2.2.3.,,3.1.3,,3.24., Xum. 1.1.1,,1.2.1.,
1.3.1.

2. 3aBUCMMOCTb CONPOTHUBIICHUSI METAJLIOB OT
[remMrepaTypsl

Marem. 1.2.2.,2.2.1.,5.1.1., Xum. 1.1.1., 1.2.1.

3. Ynpaxuenue 1.1

Matem.1.1.3.,1.2.2,,1.2.4,,1.3.1,,2.2.1,,2.2.3,,3.1.5,,
5.1.1., Ma¢. 324, Xum.1.3.1., 3.1.1.

4. DIEeKTpUYECKUi TOK B DJIEKTPOIUTAX

Marem. 2.2.1.,2.2.3, II-m.1.1.1,, 1.2.1,, Xum. 1.3.1.,
3.1.1.

5. Ynpaxuenue 1.2

Matem.1.1.3.,1.2.2,,1.2.4,,1.3.1.,2.2.1,,2.2.3.,3.1.5,,
5.1.1., Mug. 324, Xum.1.3.1,, 3.1.1.

6. Ilpaxtuyeckas pabota. McciaenoBanue siBIeHHs
PICKTpONN3a

Marem. 2.2.1.,2.2.3., Und. 3.1.3.,3.22,32.3,,324,T.
325,Xum. 1.2.1,, 1.3.1.

7. DIEKTPUYECKUI TOK B BaKyyMe

Marewm. 2.2.1.,2.2.3.,5.1.1.,T.3.2.5.

8. Ynpaxuenue 1.4

Matem. 1.1.3.,1.2.2,,1.2.4,1.3.1,,2.2.1,,2.2.3,,3.1.5,,
5.1.1,, Uud.3.24., Xum.1.3.1., 3.1.1.

9. DnekTpudeckuii Tok B razax. HecamocrosirenbHblii
a3psiL

Matem. 1.2.2.,2.2.1,,5.1.1., Xum. 1.2.1., 1.3.1.

10. CaMOCTOSTENIbHBIN ra30Bblil pa3psi U €ro BUABL

Matem. 1.2.4.,2.2.3., Un.3.1.3.,3.2.2.,32.3.,3.24.

11. Ynpaxunenue 1.3

Marem.1.1.3., 122, 1.2.4.,1.3.1,2.2.1.,2.2.3, 3.1.5.,
5.1.1., M. 3.2.4.

12. IMonynpoBoauuku. CoOCTBEHHAS TPOBOAUMOCTh
OJIyIPOBOJIHUKOB

Marewm. 2.2.1.,2.2.3., Uud. 3.1.3.,, 322,323,324,
Xum. 1.2.1.,1.3.1.

13. IIpumMecHasi MPOBOAMMOCTH MOJTYPOBOHUKOB

Matem. 2.2.1,,2.2.3.,1.3.2.5, Xum. 1.2.1., 1.3.1.

14. p-n nepexox. ITonynpoBOTHUKOBBIH U0
(IOTIOJIHUTENBHBIA MaTepHal JAJIsl YTCHHUS )

Marem. 2.2.1.,2.2.3,,1.32.5, Xum. 1.2.1,, 1.3.1.

15. IMonynpoBOAHUKOBBIE TPUOOPBHI

Matem. 1.2.4.,2.2.1.

16. Yupaxuenue 1.5

Matem.1.1.3.,1.2.2.,1.24,,1.3.1.,2.2.1.,,22.3.,3.1.5,,
5.1.1., Mug. 3.2.4., Xum.1.3.1.

17. DnexTpuuecKkuii TOK B passIMuHbIX cpenax (Ypok-
mpe3eHTanus)

Matem. 2.2.1.,2.2.3.

2. MATHUTHOE I1OJIE

18. MaruauTHbIe siBiieHUs. [10CTOSIHHBIE MarHUTBI

Marewm. 5.1.1., Und. 3.1.3., 3.2.2, 323, 3.24., Xum.
1.1.1., 1.2.1.

19. MaruuTHOe noJie. VICTOYHHUK MarHMTHOTO TOJIst

Marem. 2.2.1.,2.2.3., Xum. 1.1.1.,1.2.1,

20. Ynpaxuenue 2.1

Matem.1.1.3.,1.2.2,,1.24,,13.1,,2.2.1,,22.3,,3.1.5,,
5.1.1,, Mud. 3.24., Xum. 1.1.1,, 1.2.1.

21. MHayKIusi MarHUTHOTO TTOJISt Marem. 1.2.4., Xum. 1.1.1.,1.2.1.
22. MarauTtHoe 1moJyie 3eMin Marem. 2.2.1.,5.1.1., Xum. 1.1.1.,1.2.1.
23. MarHuTHast MHOYKIMS IPSIMOTO NMPOBOJHMUKA € TOKOM | Marem. 2.2.1., Xum. 1.1.1., 1.2.1.

24. VipaxHenue 2.2

Matem.1.1.3.,1.2.2,,1.24,,13.1,,2.2.1,,22.3,,3.1.5,,
5.1.1., Ung. 3.24.,

25. MarHuTHOE 1oJie KpyroBOro TOKa M KaTYIIKH ¢ TOKOM

Matem. 2.2.1,,2.2.3., Uug. 3.1.3., 3.2.2,, 3.23,3.24.

26. DIIEKTPOMArHUT M €ro NPHUMEHEHHE

Marem. 2.2.1.,5.1.1.

27. YnpaxHeHue 2.3

Marem.1.1.3., 122, 1.2.4.,1.3.1,2.2.1.,2.2.3., 3.1 &,
5.1.1., Und.324.,

28. MarHUTHOE B3aMMOJICHCTBHE TOKOB

Marewm. 2.2.1., 5.1.1., Uud. v, 3.2.3;

29. JleficTBHE MarHMUTHOIO MOJISI HA NIPSMO IPOBOTHUK €
[rokoM. MolyJ1b MarHUTHON MHIYKLUHU

Matem. 2.2.1.,2.2.3.

30. Ynpaxuenue 2.4

31. JleificTBME MarHUTHOTO MOJIsI HA PAMKY € TOKOM

32. IIpumeHeHue cuibl AMIiepa: 3JIEKTPOABUTATENb 1

PIICKTPOU3MEPUTEIIbHBIC TPUOOPBI




33. YrpaxHenue 2.5

Marem.1.1.3., 122, 1.2.4..1.3.1,22.1.,2.2.3., 3.1.5.,
5.1.1., M. 324,

34. JleiicTBE MAarHUTHOTO T10JIS1 HA JABYKYIIMECS 3apsiibl.
Cuuta Jlopenua

Marem. 1.2.4.,2.2.1.

35. YnpaxuHenue 2.6

Matem.1.1.3.,1.2.2.,1.2.4,,1.3.1.,2.2.1,,2.2.3.,3.1.5,,
5.1.1., Und. 3.2.4.

E 36. SIBneHue 37€KTPOMAarHUTHOH MHAYKIIHU Matem. 2.2.1., 5.1.1.
8 37. HanpaBiieHne WHIYKIIMOHHOTO TOKa Marem. 2.2.1.,2.2.3.
8 38. HpaKTquCKaﬂ“pa60Ta. W3zyuenne sBrneHus Maren. 2.2.1., 2.2.3.
T PJAEKTPOMAarHUTHON MHIYKLHUH
E 39. Ynpaxuenue 2.7 Martem.1.1.3.,1.2.2.,1.24.,1.3.1,,2.2.1.,2.2.3.,. 3.1.5,,
i 5.1.1., Mud. 3.2.4.
§ 40. MarauTHasi IpOHUIIAEMOCTb BEIIECTBA Marem.1.1.3.,1.2.2., Uu¢. 3.1.3.,3.2.3.,T.3.2.5.
«i [A1. CpaBHEeHHE TPaBUTALMOHHOTO, 3JIEKTPHUECKOTO U Marewm. 1.2.4.,5.1.1., Uud. 3.1.3., 322, 323, 324,
IMAarHUTHOTO noJieil (YpOK-pe3eHTaLust) I.325.
42. Ynpaxuenue 2.8 Marem.1.1.3.,1.2.2.,1.24.,13.1.,2.2.1.,22.3,3.1.5,,
5.1.1., Ung. 3.24.,
(43. Tlon KaKoM BOSJICHCTBHEM FPABHTAIHOHHOTO, Marem. 2.2.1., 5.1.1., Viudp. 3.1.3,, 323, Tl L1, 12.1,,
PIICKTPUYECKOTO M MaTHUTHOTO HOJIS 3€MIIU MBI
HaxoauMmesi? (Ypok-aebaTsl) [323.
44, Ucrounuku cBeTa Marem.1.1.3,2.2.1.,3.1.5.,5.1.1.
45. IpssMonuHEHOE pacipOCTPAaHEHHUE CBETa Marem.1.1.3,2.2.1.,2.2.3,,3.1.5.
46. SIBneHus1, OOBICHSIONME 3aKOH IPSIMOIHHEHHOTO Marem.1.13,.2.2.1.,3.1.5.
aCIIPOCTPAHEHHUSI CBETA
47. Ynpaxuenue 3.1 Marem.1.1.3.,1.2.2.,1.24.,13.1.,2.2.1.,22.3,,3.1.5.,,
5.1.1,3.1.5., Und. 3.2.4.
48. CKopOoCTh pacrpocTpaHEeHHs CBETa U CIOCOOKI ee Matem.1.1.3,2.2.1..3.1.5.
oIpeeneHus
49. Ynpaxuenue 3.2 Martem.1.1.3.,1.2.2.,1.24.,1.3.1.,2.2.1.,2.2.3.,3.1.5.,
3.1.5.,5.1.1., Mud. 3.2.4.
50. 3aKOH OTpaXKeHHs CBETa Marem.1.1.3,3.1.5,,5.1.1.
51. ITocTpoenne n306paxkeHus B INIOCKOM 3epKajie Matem.1.1.3,1.2.4,,3.1.5.
52. Yopaxuenue 3.3 Matem.1.1.3.,1.2.2.,1.2.4,,1.3.1.,2.2.1,,2.2.3.,3.1.5,,
) 3.1.5.,5.1.1,, ing. 3.2.4.
E 53. Cchepuueckoe 3epkasio Marem.1.1.3,2.2.1,,3.1.5., Uud. 3.1.3.,3.2.3.
E 54. TToctpoenue n3o0paxeHus B chepuueckoM 3epkasie | Marem.1.1.3,1.2.4.,2.2.3., 3.1.5.
R I55. IIpenomienne cBeTa. 3aKOH NPEIOMIICHHUS CBETa Marem.1.1.3,2.2.1.,2.2.3.,3.1.5.
_Eg 56. Ynpaxuenue 3.4 Marem.1.1.3.,1.2.2,,1.2.4,,.1.3.1.,2.2.1.,2.2.3,,3.1.5,,
g 3.1.5.,5.1.1., Uud. 3.2.4.
E 57. IIpoxoxkaeHHe cBeTa uepe3 II0CKOoNapayieIbHyIo
8 CTEKJIIHHYIO IUIACTHHY U TPEXIPAHHYIO CTEKJISIHHYIO Marem.1.1.3,2.2.1.,3.1.5,, 5.1.1., Uud. 3.1.3.,3.2.3.
o« |OpH3My

58. IIpaxtuueckas pabota. OnpeneneHue MoKa3aTems
IPEeIOMIICHHS CTeKJIa

Marem.1.1.3,2.2.1,,2.2.3,,3.1.5,, Un¢. 3.1.3.,3.2.3.

59. TTosHOE BHYTpEHHEE OTPAKEHUE

Matem.1.1.3,2.2.1,,3.1.5.

60. Ypaxuenue 3.5

61. JIuH3BI

Martem.1.1.3,1.2.4.,3.1.5., .3.13.,
1.2.1.

62. [TocTpoeHne N300paKeHHs peIMeTa B TOHKUX
ImH3ax

Marem.1.1.3,2.2.1., 2.

63. YrpaxHenue 3.6

Marem.1.1.3.,

64. dopmyIia TOHKOMH JIMH3BI

65. IpakTuueckas padora. OnpexneneHue GoxycHOro
ACCTOSIHHSL X ONTHYECKOI CHIIBI COOMparoLIeii Jin




66. Yrpaxuenue 3.7

Marem.1.1.3.,,1.2.2., 1.2.4.,1.3.1,2.2.1.,2.2.3,, 3.1.5.,
3.1.5.,5.1.1., Ving. 3.24.

67. I'na3 u 3peHue

Marem.1.1.3,2.2.1,, 3.1.5., Uud. 3.1.3.,3.2.3, IT-m. 1.1.1,,
12.1,5.32.1.

68. ledektsl 3penns. Ouku

Marem.1.1.3,1.2.4.,2.2.1.,3.1.5., Und. 3.1.3.,,3.2.3,,I1-
M. 1.1.1,12.1, Wud. 3.24.,B. 3.2.1.

69. doroanmapat

Matem.1.1.3,2.2.1,,3.1.5.

70. Ypaxuenue 3.8

Matem.1.1.3.,1.2.2.,1.24,,1.3.1.,2.2.1.,,22.3.,3.1.5,,
3.1.5,5.1.1,1-m. 1.1.1,,1.2.1.

71. PagnoakTHBHOCTh

Marem. 2.2.1.,2.2.3,,II-m. 1.1.1,,1.2.1,,I. 32.5.,5. 42.1.

72. ATOM-CIIOKHAsI CBSI3aHHAsI CHCTEMA

Marem.1.2.2.,2.2.1,, Wn¢. 3.1.3,3.23, IT-m. 1.1.1,,1.2.1.

73. Jlazep

I-m. 1.1.1,1.2.1,, Mng. 3.1.3.,3.2.3. 5. 4.2.1.

74. YrpaxHenue 4.1

Matem.1.1.3.,1.2.2.,1.2.4,,1.3.1.,2.2.1,,2.2.3.,3.1.5,,
5.1.1,II-m.1.1.1,,1.2.1., Wn¢. 3.24.,1.3.1.2,,3.2.5.

75. AToMHOE s11po-CBsI3aHHas cucTemMa. MaccoBoe u
BapsOBOE YHCIIO AApa

Marem.1.2.2.,1.2.4,,2.2.1,,1I-m.1.1.1,,1.2.1,,T. 3.2.5.

76. 30TOMIBI

Marem. 2.2.1., 2.2.3.,5.1.1., 1T-m. 1.1.1.,1.2.1,,T".32.5.

77. TlpuMeHeHne H30TONOB (YPOK-IIPE3CHTALH)

Matem. 2.2.1.,2.2.3,,11-m. 1.1.1,,1.2.1,,T".3.1.2,,3.2.5.,
Hng.3.13.,3.2.2,,3.23.,3.24.

78. Yrpaxuenue 4.2

Matem.1.1.3.,1.2.2.,.1.2.4,,1.3.1,,2.2.1,,2.2.3,3.1.5,,
5.1.1,II-m.1.1.1,, 1.2.1,, Mug. 3.24,,1.3.1.2,,3.2.5.

79. PagnoakTHBHBIE IPEBPAILCHHS AaTOMHBIX sIep: O, B-
1 y-m3nydenus. [IpaBuiio paaroaKTHBHOTO CMEIIEHHS

Marewm. 1.2.2.,2.2.1,,Un¢. 3.1.3,, 323, TT-m. 1.1.1,,
12.1,T.3.2.5.

80. Ynpaxuenue 4.3

Matem.1.1.3.,1.2.2,,1.24,,1.3.1,,2.2.1,,22.3,,3.1.5,,
5.1.1,II-m.1.1.1,,1.2.1,, Un$.3.24.,I".3.1.2,,3.2.5.

81. 3aKOH paJHOaKTUBHOTO pacrana

Marem. 2.2.1.,2.23.,5.1.1,, 11-m. 1.1.1,12.1,5.42.1.

82. HekoTopbie (pM3MUYECKUE BEITMYMHBI B AaTOMHO-
|IEPHBIX SBICHHUSAX H X CIUHHIBI H3MEPCHUS

Marem. 1.2.2., 1.2.4., 2.2.1., WUnd.3.1.3., 323, TI-m.
1.1.1,1.2.1.

83. Ympaxuenue 4.4

Matem.1.1.3.,1.2.2.,1.24,,1.3.1.,2.2.1,,2.2.3.,3.1.5,,
5.1.1,IT-m. 1.1.1,, 1.2.1,, Mng. 3.24.,T. 3.1.2.,,3.2.5.

84. Dueprus cBszu suep. edekr Mmaccb

Matem. 2.2.1., 5.1.1., M. 3.1.3.,3.2.3, II-m.1.1.1,, 1.2.1,,
I.3.25.

85. SlnepHble peakuu

Marem. 2.2.1.,2.2.3,, IT-m. 1.1.1.,, 1.2.1.

86. YrpaxHenue 4.5

4. ATOM 1 ATOMHOE s1PO

Matem.1.1.3.,1.2.2,,1.2.4,,1.3.1,,2.2.1,,2.2.3,,3.1.5,,
5.1.1,I0-m. 1.1.1,,1.2.1., Wud. 3.24.,T.3.1.2,,3.2.5.

87. leneunue siiep ypana

Marewm. 2.2.1.,2.2.3., n¢. 3.1.3.,3.2.3,1.3.2.5.

88. Ilennas spepHas peaxius. Atomuas G6omba

Marem.1.2.2,, 2.2.1.,,2.2.3.,11-m.1.1.1,,1.2.1,,5.4.2.1.

89. Vmpaxuenue 4.6

Matem.1.1.3.,1.2.2.,1.24,,1.3.1.,2.2.1,,22.3.,3.1.5,,
5.1.1,I-m.1.1.1,, 1.2.1.,, Mug. 3.24., 1. 3.1.2,,3.2.5.

90. JleficTBHE PaJIHOAKTUBHOIO H3ITyYEHHUSI.
[MoroleHHast J03a H3/Iy4eHUs

Marewm. 1.2.2.,124.,22.1,,11-m. 1.1.1,, 1.2.1,,I. 3.2.5,,b.
42.1.

91. SAnepHslil peakTop

Marewm. 1.2.4.,2.2.1,, Un¢. 3.1.3,32.3.,T.3.2.5.

92. Ynpaxuenue 4.7

Matem.1.1.3.,1.2.2,,1.2.4,,1.3.1,,2.2.1,,2.2.3,,3.1.5,,
5.1.1,I1-m.1.1.1,,1.2.1., Wn¢. 3.24.,T.3.1.2,,3.2.5.

93. ANbTepHATHBHBIC HCTOYHHUKH SHEPrHU (YPOK-
pe3eHTanus)

Marewm. 2.2.1.,2.2.3., Und. 3.1.3.,3.2.2,323.324,T.
325.5.42.1.

94. TepMosiiepHbIe peakiiu

Marem. 2.2.1.,5.1.1., TT-m. 1.1.1,,12.1., T.3.2.

95. Ynpaxuenue 4.8

Marem.1.1.3.,1.2.2.,1.2.4.,
5.1.1.,II-m.1.1.1., 1.2.1., Uud

96. SIBnsieTCs 1M AEPHOE OPYKHE TAPAHTOM
IMexIyHapoHoro Mupa? (ypok-aebar)

Ung. 3.1.3., Wng. 323, T 1
B.42.1.

Mamem. — mamemamuxa, [T-m. — [osnanue mupa, Ung. —

Xumus, b. — buonocus

opMm



JUIAKTHYECKAS CUCTEMA METOJOB
OBYUYEHUSA HA YPOKAX ®U3UKHU

CocTaBHBIMH 4YacTSAMH JIIO0OH IUIAKTHYECKOW CHUCTEMBI SIBISIOTCSA: LEIH M 3ajadH,
COZIeprKaHue, CIOCOObI U cpelicTBa, (POPMbI OPraHU3AINH, & TAKKE PE3YJIbTaThl 00yUCHHUSI.

B rcropun [uIakTHKA IMEIOTCS pa3iinuHble KiiaccuuKkaum MeToioB o0y4enust. Camplii
pacrnpocTpaHEHHBI M3 HUX OCHOBBIBAETCS Ha XapaKTepe AEATENbHOCTH yvalluxcs IMpH
BOCTIPUSITUN HOBOT'O MaTepHala.

Knaccudukanust MeTonoB:

1) OOBACHUTENEHO-WILTIOCTPATHBHEIA METO

2) PenpotyKTHBHBII METO

3) Mertox npo0IeMHOTO U3JI0KEHUS YIeOHOTO MaTeprana

4) DBpUCTHYECCKHUIA METOJ

5) Meronx npe3eHTanuit

Ilepeuncnennbie METOMBI NENATCS Ha ABe rpynnsl: 1) pempoayktuBHble (1-H u 2-i
METO/Ibl) — YYCHUKH BOCIIPHHUMAIOT TOTOBYIO HH()OPMAIHIO U BOCIIPOU3BOISAT COOOIICHHBIE
UM 3HaHUS (penpOoRyKIWs 3HAHMH); 2) MPOAYKTHBHBIC (4-H M 5-W MeTonsl) — ydaruecs
MIPUOOPETAIOT HOBBIE 3HAHHS B IPOLECCE TBOPUECKON JAESATENBHOCTH. MeToa Mmpo0IeMHOTo
W3JIOKEHHUST 3aHUMaeT IPOMEKYTOYHOE IIOJIOKEHHE: OH OOBEIMHSET DIEMEHTHl H
WCIIOJIb30BaHMs TOTOBOM MH(OPMAIINH, U TBOPUECKOH JIESITEILHOCTH YHaIInXcsl.

1. O0BACHUTEIBLHO-WLTIOCTPATHBHBII MeTO]

ObvacHUmMenbHO-ULIIOCMPAMUGHbIT Memoo 00yyenus (WA UHGOPMAYUOHHO-peyenmus-
Hblil, KAK €r0 WHOT/A HA3bIBAIOT) 3AKIIIOYACTCS B TOM, UTO yuumens nepedaen y4auumcs 2o-
MOoBYI0 UHGOPMAYUIO ¢ NOMOWBIO PAZIUYHBIX CPEOCE 00YYeHus, a Y4auuecs: 0CHpUHU-
Marom, 0CO3HAmM u GUKCUPYIOm 8 namsmu dmy ungopmayuio. Poiib yuuTeIs COCTOUT B Opra-
HU3AIUA BOCHPHUATHS WHGOPMAIIUH WK KE CIOCO00B IEATEABHOCTH (HApPUMEp, MO Pere-
HUIO 3a1a4). Eciin jke YYCHHK BOCHIPHHSUI M IMOHSI COOOIICHHYIO eMy HH(OPMAIIMIO WA
Croco0 JEHCTBHSI U CyMEN CBSI3aTh MX CO CBOMMHU COOCTBECHHBIMH 3HAHHSIMH M MPEIACTaB-
JICHUSIMH, TO MOXKHO TOBOPHUTH 00 OTIPE/ICIICHHON CTETICHH YCBOCHHUS.

Coobrienue nHGOPMAIMY YUYUTETh OCYIIESCTRIISCT C TIOMOIIIBI0 YCTHOTO CJI0Ba (pacckas,
JIEKIUs, OOBSICHEHHE), TEeYaTHOrO clioBa (Y4eOHUK, XPECTOMATHS, CIPAaBOYHHK H T.JI.),
HADISTHBIX CPEACTB OOydYeHHs (JIEMOHCTpAIUy, KHWHO-, BHIICO-, TUAPIIBMBI, CXCMBI H
TaOJHIIEI U T.11. ), TPAKTUIECKOTO MTOKa3a CII0CO00B IEATEIFHOCTH (TIPOBEICHUE Ta00paTOpHOH
paboTEhI, peneHne 3a1a91, COCTaBJICHHE TUIaHa K OTBETY U TIp.).

OOBSACHUTEBHO-WLTIOCTPATUBHBIA METOX - OAWH W3 Hambojee SKOHOMHBIX CIIOCOOOB
mepenayn 3HaHWH. OQPQPEKTHBHOCTh €r0 MPOBEpEeHAa MHOTOBEKOBOW MPAKTUKONH pPabOTHI
00pa30BaTeIbHBIX YUPEKICHHUH.

OO0BACHUTEIBHO-UILTIOCTPATUBHBIA METO 00YUYCHHS YaCTO UCIOIB3YETCS YUUTEIIAMHU Ha
ypokax (u3MKM B Havaje M3y4YCHUs KaKOW-IIMOO HOBOIl TEMbI WIIM HOBOTO (parMeHT
y4eOHOT0 MaTepuaia, KOrjia y yJaiuxcsl OTCYTCTBYIOT 3HAHUS, HEOOXOUMBIC /ISl YCBORHU
9TOrO MaTepuana. ’

B ocHOBHOI1 mIKOJIe OOBSICHUTEIHHO-HUTFOCTPATUBHBIA METOJ] HCIIO eTC
COYETaHUH C IPYTHMH METOJaMH OOYYICHUS.

Bo3zpacTHBle W TCHXOJIOTHYECKHE OCOOCHHOCTH YYAIIHXCS JTOTO B Ta TPEOYIOT
HEOJHOKPATHON CMEHBI BUIOB HX ACATEIBHOCTH I ) hekTHB
Y YyCBOEHHS y4eOHOro MaTepuana. B crapimmx xe kiac KOJIBI




00BSICHUTEILHO-WILTIOCTPATUBHOTO METO/Ia B TEYECHHE LIEJIOTO YPOKa, €CIH YPOK M3JI0KEHHS
HOBOTO MaTepHaJa IIOCTPOEH B (hopMe JISKIHH.

Takum 00pazoM, OOBSCHUTEIHHO-WILTIOCTPATUBHBIN (MH(GOPMaMOHHO-PEIIENTHBHBIN)
MeTo OOydYeHHUs SBISIETCS ONHHM M3 CaMBIX PAacHpOCTPAHCHHBIX METOAOB o0ydeHus. B
MOCJICTHHAE TOMBI B CBS3M C M3MCHECHUSAMH LieNied M 3amad o0ydeHHs (IPHOPHUTET OTHACTCS
3aja4yaM BOCIIMTAHHWSA M Pa3BUTHs ydalluXcs 4Yepe3 NpHoOpeTacMble 3HAHUS W YMEHHS)
METOUCTHl PEKOMEHAYIOT TaKyl0 OpraHM3alUI0 YCBOSHUS HH(OpPMAUH, NPH KOTOPOH
yYaluecs: yCBauBalOT HE TOJIBKO CaMH 3HaHHs, HO U UX CTPYKTYpPY, METOIbI X HOIYYCHHUS.
Bonpiryto posiib 1pu 3TOM NpHOOpETaeT M3JI0KEHHWE BOMPOCOB METOMOJIOIMU W HCTOPUH
MO3HaHMSA B pU3MKe.

2. PennponyKTHBHBII METO/

Penpooyxkmuervlii memoo 06yuenust ucChonb3yemcsi 01 QOPMUPOBAHUsL YMEHUL U HABbIKOG
WKONLHUKOB U CNOCOOCMBYem 80CHPOU3BEOEHUI0 3HAHULL U UX NPUMEHEHUIO N0 00pA3Yyy Uil 6
HECKOMbKO UZMEHEHHbIX, HO ONO3HABAEMbIX CUumyayusax. Yuumeib ¢ NOMOWBI) CUCTHEMbL
3a0anuil Opeanusyem OesmelbHOCMb WKOIbHUKOE N0 HEOOHOKPAMHOMY 60CHPOU3EEOEHUIO
COOOUeHHBIX UM 3HAHULL UYL NOKA3AHHBIX CHOCOO08 0esmeNbHOCI.

Camo Ha3BaHHE METO/Ia XapaKTePU3yeT IeITeIbHOCTh TOJIBKO YYEHHKA, HO 110 OIMHCAHHUIO
METOZia BUIIHO, YTO OH MPEIIojaraeT OpraHW3alMOHHYI0, MOOYXIAIOIIYI0 NeSTeIbHOCTD
YUUTEIs.

B mporuecce 00ydeHHsT B OCHOBHOM ILKOJIE PENPOAYKTHBHBIN METON, KaK IPaBUIIO,
HCIIONB3YEeTCS B COUCTAaHUU ¢ OOBSICHUTEIbHO-MILIIOCTPATHBHBIM. B Teuenue omHOro ypokxa
YUUTEIh MOXKET OOBSICHUTH HOBBIH MaTepHal, UCIONB3Ys 00BSICHUTETbHO-UIITIOCTPATHBHBIH
METOJI, 3aKPEIUTh BHOBb U3YUCHHBIH MaTepuall, OpraHu3ys pernpoayKIUI0 ero, MOKET BHOBb
MIPOJOIKUTH OOBSICHEHUE U T.JI.

O0a MeTona OTIIMYAIOTCS TEM, YTO OHM O0OTallaloT yyalluxcs 3HAHUSIMH, YMEHUSIMU U
HaBbIKaMH, (OPMHUPYIOT Y HHX OCHOBHBIC MBICIHTEIIBHBIC OMEpalny (CpaBHCHUE, aHAIM3,
CHHTE3, 0000IIeHNe W T.JI.), HO HE TapaHTUPYIOT Pa3BUTHS TBOPUYECKHX CIIOCOOHOCTEH
LIKOJIEHHUKOB, HE TO3BOJISIOT IUIAHOMEPHO M IIENICHANpPaBIeHHO MX (opMupoBath. [ns oo
LETH JTOIDKHBI HCIOJIB30BATHCS MPOAYKTUBHBIE METOIBI O0YYCHHSI.

3. MeTtoa npo0;1eMHOr0 U3JI03KeHHSI y4eOHOr0 MaTepuaia

Cywnocms memooda npoOReMHO20 UBNOHCEHUA Y4eOHO20 MAmepuanda 3aKiiovaemcs 6
oM, YMo y4umens He MOAbKO OP2AHU3IYem nepeoawy UuHpopmMayuu, Ho U 3HAKOMUmM y4aujuxcs
€ NpoYyeccoM NOUCKA peuleHuss Mol Ui UHOU npooIeMbl, NOKA3LIBAE OBUMCEHUE MbICTU O
00HO020 2MANa NO3HAHUA K OPY2OMY, ULTIOCIPUPYem N02UKY IM020 OBUNCEHU, 603HUKAIOujUe
npomueopeyus.

Wnave roBopsi, y4UTeNb CTAaBUT NPOOJEMY, caM €€ pellaeT, T.e. TOKa3bIBaeT 00pa3iibl
Hay4YHOTO TIO3HAHUS, a yJalluecs KOHTPOJIUPYIOT yOeIUTeILHOCTh U JIOTHKY 3TOTO Ipoliecca,
YCBaMBAIOT JTAITbl PEIICHHUS IPOOIEM.

B kypce pusuku cpemHei KOsl CONEPKUTCS MHOTO TIPUMEPOB yueOHOW WHPOPMALIUT
KOTOPYIO 1Ie1ec000pa3HO M3Jarath, HCHONb3Yysl METOJ poOIeMHOro u3noxeHus. Harmp
paccka3 0 pa3BUTHU B3DIAOB HA MPHPOAY CBETA MPEACTABISIET cOOOM
JKEHUS 3HaHUS OT OAHOM TOYKU 3pEHUs K JAPYIOM, el MPOTHUBOIIOIOKHO

KOPIIyCKYJ1 HCTEUEHUS CBETA K BOJIHOBOMY JIBMJKEHUIO CBETa 1O [toiiren

BOJIHOBOT'O AyaJiu3Ma.
Takum 06pa30M, B XOHI€ HpO6J'IeMHOFO HU3JI0KE
BO3HUKABIIMC B HCTOPUU (1)I/I3I/IKI/I I CKOHCTpYH




Pa3bACHSAIOTCS TUIIOTE3bI YUEHBIX, MBICJICHHBII AKCIIEPUMEHT, IEJIAI0TCSl BHIBOJIBI, HCXOJISIIINE
13 pa3IMYHBIX TPEIIONIOKEHUH, TOKA3bIBAIOTCSI, €CJIM BO3MOXKHO, pPeasIbHBIE IKCIIEPUMEHTEI
WM X yueOHble MO (HKany, MOATBEPKIAIOIIE BEIBOLI. B ntore oOpasyercs ciexyromast
CTPYKTYpa IMPOOIEMHOTO U3JIOKEHHS:

1) BBIsIBIIEHHE IPOTHBOPEUHS M IOCTAHOBKA IPOOJIEMBI;

2) BBIIBUKCHHE THITOTES;

3) cocTaBneHHE TINIaHA PEIICHHUS,

4) mpouecc penIeHust, BO3MOKHBIE U ICHCTBUTEIbHBIE 3aTPYIHEHUS U
NIPOTUBOPEY U,

5) moKa3aTenbCcTBO MPABUIBHOCTH THIIOTE3bI;

6) pacKpbITHE 3HAYCHHUS PEIICHUS TS JaJbHCHIIICTO PA3BUTHS MBICIIH MU Chepsl
JeATEIHOCTH.

Takum o6pazom, cBoeoOpa3ue MeToa NPOOIEMHOTO H3JIOKEHHSI MaTepralla 3aKII04aeTcs
B TOM, YTO YYEHHUKH HE TOJIHKO BOCTIPHHUMAIOT, OCO3HAIOT U 3alIOMHHAIOT HH(POPMAIIHIO, HO U
CIISIAT 3a JIOTHKOW J/I0Ka3aTelbCTBa, 3a JBIDKCHHEM MBICIH YUHTEIsl, KOHTPOJIHUPYIOT €e
yOeqUTeNIEHOCTh, MOTYT Y4aCTBOBATh B IIPOTHO3MPOBAHMH CIIEYIONIETO 3Tara Paccy>KAeHHs
Wi onbITa. TeM caMbIM ydaInuecst 3HaKOMSTCS C TPOIIECCOM ITO3HAHMS, BKIIIOYAIOTCS B HETO,
coyqacTByIOT. [Io Mepe pa3BHUTHS yJalIuXcsl 3TO UX COYyJaCTHE HEM3MEHHO YBEIMUUBACTCSL.

4. DBpUCTHYECKHUI MeTO

Depucmuueckuil (U 4acmMuUYHO-NOUCKOBYLLL) MemoOd - M0 Memood, Npu KOMopom
yuumens opeanuzyem yuacmue WKOIbHUKOG 6 GblNOJIHEHUU OMOEIbHbIX WA208 NOUCKA
pewenusi npobnemvl. PoJb yUUTEINs COCTOMT B KOHCTPYHUPOBAaHHH 3a/IaHUsl, pa30UCHUH €ro Ha
OT/ICNBHBIE JTAllbl, ONPEACICHUHN TEX ATANOB, KOTOPHIE BBIMOJHSIIOT HMIKOJIBHUKH CaMOCTOS-
TENBPHO, T.€. YYUTEIb TEM MM HHBIM CIIOCOOOM OpraHu3yeT CaMOCTOSTEIbHYIO
MMO3HABATENIFHYIO JIEATENIHOCTD YYalluxcs. B OgHMX cilydasX IIKOJBHHKOB y4aT BUJETbH
IpoOJIEMBI, B IPYTHUX — CTPOHUTH JOKA3aTEIbCTBO, B TPETHUX — JIENATh BHIBOJIBI U3 N3JIOKEHHBIX
WIN TIPOJEMOHCTPUPOBAHHBIX (DaKTOB, B UYETBEPTHIX — BHICKA3bIBaTh T'MIIOTE3BI, B MATHIX —
COCTaBISTH IUIAH TIPOBEPKH BBICKA3aHHOTO TIPEINONIOKEHUS W T.JA. VHaye roBops,
OPTaHM3YeTCsI MOIEMEHTHOE YCBOEHHE OIIBITA TBOPYECKOH JESATENBHOCTH, OBJAACHHE
OT/EJBHBIMH ATAIIAMH PELICHUS TPOOIIEMHBIX 3a/ad.

OnHoit 13 (OpM IBPUCTUIECKOTO METOIa O0yUCHHS SABISICTCA 98pucmuyeckas beceda. B
OTIMYHME OT PENPOAYKTHBHON Oecenpl 3BpHCTHYECKas TpeOyeT OT ydaIuxcs He TOJBKO
BOCITPOM3BEICHHS CBOMX 3HaHH, HO M OCYIIECTBICHUS HEOOINBIIOTO TBOPUYECKOTO MOUCKA.
[Tpu aBpucTHUECKOI Oecerie yuuTeNnb HalpaBiIseT IIOKCK, OCIEA0BATEIbHO CTAaBUT MPOOJIEMEI
WK TOANPOOIEMBl, (GOPMYIIUPYET MPOTHBOPEUHS, CO3JaeT KOH(QIUKTHBIE CUTYallUU, CTPOUT
9Tarbl 6ecepl, a yYeHHKN CaMOCTOSTEIBHO UIYT PEIICHNE BO3HUKAIOIINX Ha KAKIOM dTaIe
Gecenpl yacTei mpoOemsl.

IMpakTryeckn m000# ypoK M B OCHOBHOW MIKOJIE, M B CTapIIMX KJaccaX MOXET OBITh
OPraHHM30BaH C HMCIOJIb30BAaHUEM 3BpPHCTHUYECKOTO MeTofa. OJHaKo, YeM craplie yJariuecs,
TeM 3¢ dexTuBHEE MPHOOIICHNE X K CAMOCTOSTEIFHOMY TBOPYECKOMY IPOIIECCY.

[pusenem mpumep. [dns oOHapyxeHus (PoTodPdeKTa HCHONTB3yeTcs IEKTPOM
LIMHKOBOW IUIACTHHOM, KOTOpas OCBEIIAETCA AIIEKTPUUYECKOM Iyroil. *
IUTACTHHY CHavaja IMOJOKUTEIbHBIM 3apsoM, 3aTeM OTPHLATENIBLHBIM.
pa3pspkaeTcsi TOJBKO OTPHUIATENBHO 3apshKeHHas IIMHKOBas IUIACTHMHA,
YYEHHUKOB HalTH CaMOCTOSTENbHO. B 3TOM COCTOMT NEpBbIN 3Tan ca
yUaIuxcs.




Janee yuutenb MpoaokaeT AEMOHCTPALUMM U CTABUT MEpel YYAIlUMHUCS CIECTYIOIIYIO
HOANpoOIeMy: Ha IyTH CBETOBOIO IIOTOKA IIOMEIIAETCSl OOBIKHOBEHHOE CTEKJIO, U OTpHLA-
TENbHO 3apsDKEHHas IIJaCTUHA HE TepseT DJIEKTPOHBL. YdaluMmcs Ipeanaraercs
CaMOCTOSTENILHO OOBSICHUTH IPUUUHY HaOII0JaeMOT0 SIBIICHHS. YBEINYHBAsi CBETOBOM ITOTOK,
YUUTENb JIEMOHCTPUPYET HE3aBUCHMOCTh HAOIIIOaeMoro SIBJICHHS  (OTPHUIATEIHHO
3apspKeHHass [IMHKOBasl TUIACTWHA HE Pa3pspKaeTcs) OT MHTEHCHBHOCTH H3IIydEHHS. JTOT
TPETHH 3TAll HCCIEIOBAHMS MPUBOIUT YUAIIUXCS K MPOTHBOPEUHIO: HAOIIOZAEMOE SIBIICHUE
HeNb3s1 000CHOBATH, MOJB3YAICH BOTHOBOW Teopueil cBeta. HeBO3MOKHO OOBSACHUTH, MIOYEMY
CBETOBBIC BOJIHBI MaJIOM YaCTOTHI HE MOT'YT BbIPBATh DJICKTPOHBI, €CJIN AK€ aMILIUTY/1a BOJTHBI
BEJIUKA U, CIIE[0BAaTElIbHO, BEIMKAa CHJa, JCHCTByIOIlass Ha OJJEKTPOHBI. Bo3HMKaeT
HpO6HCMHaH CUuTyalus: TMPOTUBOPECYUC MECKAY HOBBIMH 3HAHHUAMHU, IOJYYCHHBIMU B
pe3ynbrare HaONIONEHMsSI ONBITHOTO (haKkTa, M 3HAHWSMH MPEIIIECTBYIOMUMHU. Vcmonb3ys
BO3HMKIIYI0 TPOOJEMHYIO CHUTYallMIO, YYUTEIb TIEPEXOAUT K OOBSCHEHHIO 3aKOHOB
¢doroaddekra, mpomorKas, MO Mepe BO3MOKHOCTH, BKIIOYAaTh YyYalIUXCS B pEIICHHE
OT/ENBHBIX oAnpooieM. TakuM 00pa3oM, HCIIONB30BaHUE IBPUCTHYECKOTO METOAA 00y ICHHMS
TIO3BOJISIET YUYHUTENIO HE TOJBKO OOBSCHATH HOBBIM Y4EOHBIH MarepHajl, HO W HPHOOIIATH
Y4YaIIuXcst Yepe3 YaCTHIHBIA MOUCK K OIBITY TBOPYECKOH AECATETHHOCTH.

5. UcciienoBareILCKHA METO

CywHocms  UCcie008amenbckozo Memood 3aKIOHaemcs: 6 Op2aHu3ayuu  yuumenem
NOUCKOBOU, MBOPUECKOU OesIMETbHOCNU  YYAWuUxXcs O pelleHus HO8blX npoonem u
npobremublx 3a0ay. Ha3HaueHne NAHHOTO METOJA - MOJHOICHHOE YCBOEHHE IIKOJILHUKAMU
OITbITA TBOPYECKOH NEATENLHOCTH. VccienoBaHus MCUXOJIOTOB U JTUJIAKTOB MOKA3aJld, 4TO
orpaHH4eHue y4eOHOro Ipolecca y4acTHeM HIKOJIBHUKOB TOJBKO B YaCTHYHOM DPELICHHH
TBOPYECKHX 3a/1a4 (KaK 3TO MIMEET MECTO B IIPOLIECCE MCIIOIb30BaHUS IBPHCTHYECKOTO METO/Ia
o0y4eHHs1) HE TPUBOAUT K (HOPMHUPOBAHUIO YMCHUH WCCIENOBaTh W PEIIATh IIEIOCTHBIC
mpobnemsl. [lenocTHas 3amada TpedyeT YMEHHNA: aHATM3UPOBATh YCIOBHE €€ B COOTBETCTBHU
C BOIIPOCOM 3aja4yd;, MPeoOpPa3OBBIBATE OCHOBHYIO MpPOOIEMYy B psA YaCTHBIX IPOOIEM;
COCTABIISITh IUIAH U JTAlbI PELICHHsI MPOOIeMbl; GOPMYIHPOBATH THIIOTE3Y; MPOBEPATH MOY-
YEHHOE pEIICHUE TEOPETHYeCKH M OKCHePUMEHTAIbHO M T.J. [l03TOMy HMEHHO
HCCIEI0OBATEIbCKHI METOJ| SIBISIETCSI OCHOBHBIM METOOM OOYYCHHSI OMBITY TBOPUYECKOM
JeATENLHOCTH.

C HOMOIIBIO MCCIIEIOBATENBECKOTO METO/Ia OPTaHU3YETCsl MBOPUECKoe YC8OeHUe 3HANULL
T.€. 3TOT METOJI YYHT IIKOJHHUKOB MPUMEHSITH U3BECTHBIC UM 3HAHHUS JJIS1 PEIICHUS TPOOIeM-
HBIX 33/1a4 ¥ TOOBIBAHMS HOBBIX 3HAHWH B pe3ylibTare Takoro pemeHus. Kpome Toro, on obec-
MIeYMBACT OBJIAJICHNE METONAMH HAayYHOTO TMO3HAHUS B MPOIECCEe JESATEIBHOCTH IO MOUCKY
9THX MeTomoB. OUEBHIHO, YTO HMCCICIOBATEIECKANA METON SBISETCA yCIOBHEM (HOpMHU-
pOBaHUS WHTEpeca, MOTPEOHOCTH B CAMOCTOSTEIBHOM, TBOPYCCKOW NEATETHHOCTH Y yda-
LIAXCSL.

XapakTep 3aJaHHil MPH KCCIIEIOBATEIFCKOM METO/IE MOXKET OBITh CaMbIM Pa3HBIM;
KJIacCHbIe J1abopaTopHbie pabOThl U JOMAIHUE MPAKTHYCCKUE 33JaHUsl, pElICHUE a
THYECKUX Mpo0iieM; 3aJaHusi KPAaTKOBPEMEHHBIE M MPEINOarar
OTIpeIeIIEHHBIN CPOK (HEIeI0, MECSIII); 3alaHus TPYTIIOBBIE U I/IHJII/IBI/III;R?

JlabopatopHbie pabOTHI, SIBIAIOIIMECS HEOTHEMJIEMOHW YacThiO yucO

st IX kimacca uMerotcest mojo0HbIe MHCTPYKIMK. Takue nHCT
HEOOXOMUMBI, 0COOCHHO Ha HadaJ bHOM JTame o0yde
00y4YCHHsI B COBPEMCHHOW IIKOJE TPEOYIOT MpUOOIICH



TBOpYECKOMY HOHCKY. [loaTOMy MHOrMe yunTens (PU3UKH CErOAHs OPraHU3YIOT HCCIe0Ba-
TENIbCKHE JIA0OpaTOpHbIe PabOThl, B MHCTPYKIMAX K KOTOPBIM ONPENEISeTCs] TOJBKO IIeib
paboThl, a ATanbl uccienoBaHus (TIaH paboThl) IIKOIBHUKH JOJDKHBI pa3padoTaTh camu (a
MHOIZIa W CaMHM OIPENENNTh M MOoxo0parb HEOOXOAMMBIE Al paboThl MPHOOPHI M TIpHC-
TOCOOJICHHS).

OCHOBHBIM YCIIOBHEM OpPTaHU3AINH UCCIIEIOBATEECKUX 3aJaHUI JTF000TO THITA SBISETCS
MIPOXOKICHHUE YYALIHMIUCS BCEX T OONBIIMHCTBA ATAMOB MPOIECCa HCCICAOBAHMUA. DTHMA
STalaMu SIBISTIOTCS:

1) HaOmrofieHME U U3ydYeHUEe (PaKTOB U SBJICHUN;

2) BBISICHEHHE HETIOHSATHBIX SIBIICHHH, TOJIEKAIMX HCCIIEIOBAHHIO;

3) mocTaHoBKa IpobieM;

4) BBIIBUKECHHUE TUIIOTES;

5) mocTpoeHue MiIaHa UCCISI0BaHUs;

6) ocyliecTBICHHE IIIaHA, COCTOSILIETO B BBUICHEHHH CBS3€H H3y4aeMOro SIBICHHS C
Apyrumu;

7) bopmympoBaHHE peNICHHUs, OOBICHCHNUS;

8) mpoBepka permieHus;

9) mpakTU4ecKne BBIBOABI O BO3MOXXKHOM M HEOOXOOMMOM IIPUMEHEHHWH ITOTyYeHHBIX
3HAHUM.

OueBUIHO, YTO BCS TPyMIa MPOJYKTHBHBIX METOZOB 00y4eHus (IPOOIEMHOr0 H3JI0Ke-
HUS, DBPUCTHUECKHUHA M MCCIEA0BaTEIbCKH) MPU3BaHa CITIOCOOCTBOBATH YCBOCHHIO 3HAHUH U
yYMEHHI IIKOJIBHUKOB Ha YPOBHE WX TBOPYECKOTO MpUMeHeHHUs. CaMoCTOosTeNbHbIE PaOOThI
pa3MelleHHbIe B yueOHUKe moj pyopukoi «VcciaenoBanuey, npeanoiaraeT yCBOGHHE HOBBIX
MaTepHalioB ¢ MOMOIIBIO POAYKTUBHBIX METONOB B PE3YJIBTATe TBOPYECKOH JIESTEIBHOCTH
yUaIuxcs.

HOBBIE NIEJAT'OTUYECKHUE TEXHOJIOTUH HA YPOKAX ®U3UKHU

MeToabl padoThI C TEKCTOM
enpro pu3MKM Kak MIKOIBHOTO MpEAMeTa Ha COBPEMEHHOM JTalle SIBISETCS HE TOJIBKO
repegada onpeneneHHoi nHpopMamu mo (Gusnke, HO ¥ (GopMHUpOBaHHE YHHUBEPCATHHBIX

Y4eOHBIX JEHCTBHH ydJammxcs (KOMMYHHKAaTHBHBIX, ITO3HABATEIBHBIX, PE(ICKCHBHBIX).

3TOMY CIIOCOOCTBYIOT ONMCAHHBIE METOIBI PA0OTHI C TEKCTOBBIM MaTEPUAIIOM, ITPHUBE/ICHHbIC

Hwke. [IpuMeps! MpUMeHEeHHs JaHHBIX METOAOB IPHBEACHBI B METOAMYECKOM ITOCOOMH IIPH

OIIMCAaHHUH TCXHOJIOTUH pa6OTI)I C y‘-le6HI)IMI/I MaTrcpuajlaMu YPOKOB.

1. BpIOOpoYHOE YTeHHE: YNTAIOTCS U PACCMaTPUBAIOTCSI M30MPATEILHO OT/ACIBHBIC a03allbl
TEKCTa, T.€. BHUMaHHe yJaInxcsi GUKCUPYETCs TOJIBKO Ha TEX acCMeKTax TeKCTa, KOTOpbIe
eMy HeoOxoaumbl. BeiOop HeoOXoauMol Uit YTeHHsT WHQOPMAIMU 3aBUCHUT OT LeJeH
ypoxKa.

2. Ilepecka3 TekcTa CBOMMH CJIOBAMH. Y4YalIuiics YMTAeT TEKCT M, HE MCIOIB3YST 0CO0
HAy4HYIO TEPMHHOJIOTHIO, TEPECKa3bIBaCT TEKCT B IOHITOM WM KOHTEKCTE CBQEM
CIIOBaMH. > 4

3. CocraBiieHHe IIaHA TeKeTa. [1aH MOXeT OBITH TPOCTHIM HITH CIIOKH
- 3TO MEPEYCHb OCHOBHBIX ITYHKTOB. YUalIMMCSl HEOOXOANMO
JlefieHde TeKcTa Ha ab3aipl. KpaTko BBINENUTH OCHOBHYIO
3anucarh UX TOCTENOBATENbHO B TeTpaah. Ab3a
JIeNIeHNE TEeKCTa. YYaruMcs HeoOX0AUMO TToIyMaT
a Kakue pasaenuTh. [lonckasars npaBMiIbHOE pele




OOBIYHO BKJIIOYAIOT HECKOJBKO OCHOBHBIX MBICIEH, a MaJeHbKUE IIOal0TCs
COCIMHECHUIO B €IUHBIH CMBICIOBOM (parmeHT. [Ipu cocTaBieHHU Cl10JICHO20 niaaHa
yyYaluMcess Hy’KHO HE IPOCTO 0003HAYMTh KpPaTKo camble 0a30Bble IYHKTHI, HO M
JIOTIOJTHUTD UX, Pa3/IeNIUTh Ha OAITYHKTHI, PACKPBITh UX cozepKaHue 6oiiee HoapoOHO.
CocTaBjieHHe KOHCIIEKTA - N3JI0KEHHUE COJeP)KaHUs TeKCTa. DOPMBI KOHCTICKTHPOBAHHUS
MOTYT OBITH Pa3HBIMH:

a) JUHeliHOe KOHCNeKmuposaHue — KPaTKOe H3IIOKEHHE COICpIKaHUS TEKCTa B BHIC
TE3HCOB.

0) nocmpoenue knacmepa. B MeToandeckon JTUTEpaType Kak MPaBUIIO 3Ta CTpaTerys
npegiiarac€rca sl IpUMCHCHUSA Ha CTaaud MOTHUBAllMM MWW TI0CJIE U3YUCHUA
omnpeneneHHoil Tembl (pediiekcun). Ho ona mpuemiiemMa © OIS KOHCIIEKTHPOBAHHS
nHpOpMAIHH.

C) nocmpoenue mabauyHou Gopmul KoHcnexkma B GopMe BOIIPOCOB-OTBETOR.

Il) nHOCMpoeHUue KOHCHEeKMA HA OCHO8e ONOPHLIX CUCHAIO08 BMECTO CIIOB HMCIONB3YIOTCS
PHCYHKH, CXEMBI, CHMBOJIBI.

€) cocmasnenue n02uKk0-onopHulx koHcnekmos. B JIOK yka3pIBaroTCS CIETyFOITUC
AJIEMEHTHI COJICPKAHMS JICKITUH: TIIaBHBIC TIOHATHS M UX OCHOBHBIC IPH3HAKH;, IPUYUHHO-
CIICZICTBEHHBIC CBS3M; OOIIME YepTHl XapaKTePU3yeMBIX OOBEKTOB; HAIPaBICHUS
pa3BUTHA KaKUX-THOO IPOIIECCOB; CaMbIe sIpKHE (PaKTHI, XapaKTePU3YIOMHE OOBEKTHI,
ABJICHUA U TPOLECCCHI.

MeTo/ BBISIBJIEHUSI OCHOBHBIX CJIOB (KII0U€8bIX C/108, NOHAMULL, MEPMUHOB) B TEKCTe.
OCHOBHBIE CJIOBA U CIIOBOCOYETAHUS TOMOTAIOT 3alIOMHHUTH yueOHbIi MaTtepuai. OObIYHO
OCHOBHBIE CJIOBA BBIJICJICHBI B TEKCTE KUPHBIM HIpH(TOM. [IpH oMoy STUX CJI0B MOXKHO
JIETKO BOCCTaHOBUTH OCHOBHOE COJEp)KaHHE TeKcTa. Yuyaluecs, 4YuTas TeKCT,
BBIITUCHIBAIOT UX B TE€Tpaab. MOXHO NPEIUIOKUTh YYalllMMCsS Ha OCHOBE BBIJICIICHHBIX
CJIOB TIepecKa3aTh coJiepkKaHue TEKCTa WIIM COCTaBHUTh CIIOBaph.

IMocTaHoBKa BONPOCOB K TEKCTY:

a) Memoo nocied08amenbHbIX 60NPOCo8. JJaHHBIA METO/ IeTIecO00pa3HO UCTIONH30BaTh B
mapax. Ydyamuecs YWTAOT IO O4Yepedr HEeOOXOAMMEIA TEKCT Mo ab3amaMm BCIyX.
[IpounTaB oguH ab3a1l, BTOPOH ydamuiicst 3aJaeT BOIPOCHI 110 MPOYNTAHHOMY, TIEPBBIH -
OTBEYAET Ha €ro BONpOChl. I[I0TOM OHU MEHSIOTCA pONISAMH. Y4YallMidcs, 3aJaBaBIIMNA
BOIIPOCHL, IPOJIOJIKAET YUTATh TEKCT, @ BTOPOM 3a1aeT €My BOIIPOCHI IO IPOYUTAHHOMY
ao03arry.

0) cocmaenenue 8ONpocog K meKkcmy Y4eOHUKA HA OCHOGe KIIOYeBblX cl06. MeTon
Lesiecoo0pa3Ho NPUMEHSTH B IMapax. Ydalluecs Mo ouepeid YHTAI0T TEKCT 1Mo ab3alam,
COBMECTHO BBIOMPAIOT KIIFOUEBHIE CIIOBA KaXKAOro ad3ala M 3aliChIBAIOT UX B TETPaJH.
W3 c10B-TepMHUHOB KaXKAbIH U3 YYAIIMXCS COCTABJISIET BOIPOCckl. OHM 3alMCHIBAIOT UX B
TeTpajib, ¥ MPOBOIAT B3auMoonpoc. OMH U3 y4aliuxcs YUTaeT CBOi BOIPOC, BTOPOH -
OTBEYACT Ha HEro.

C) NOUCK HENOHAMHO20 8 MeKcme U YOPMYAUPOBKA BONPOCOS.
BrIsiBiIeHe B TeKcTe NPUYHH M CJIeICTBMHIA.

[Mpuunna CneHCTan

SIBJICHHE WU MTPOLIECC,
KOTOPBI BBI3BIBACT
OIpe/ieNICHHbIE U3MEHEHHS
OKPY’KarolIero Mupa

9TO TO, YTO ByICUC
¢ i IpHIrHA

J




8. IIpeoOpa3oBaHHe TeKCTa, HCNO/Ib3Yysl HOBbIe OPMBI NpeacTaBJeHUs] HHPOPMaNHH
(cocTaBieHHE MO TEKCTY CHCTEMAaTH3HPYIOIINX U KIACCH(PHUKAINOHHBIX TAOJHII, CXEM,
rpauKoOB, AUATPAMM).

9. UHCEPT. CnoBo «MHcepm» B MOCIOBHOM TIEpEBONE C AaHTIIMHCKOTO O3HAYACT:
UHMEPAKMUBHAs cucmema 3anucu 015 3ghgpexmueno2o umenus u pasmviunerus. Ipuem
OCYIECTBIISICTCS. B HECKOJIBKO JTAIIOB.

Ha nepsom smane y4amummcs npeajaraercs cucreMa MapKUpoBkH Tekcra. OHa MOXET
OBITH pa3IMyHa U 3aBUCHUT OT LIeJICH YpOKa, ypOBHS MOATOTOBIEHHOCTH Kilacca, BO3PaCTHBIX
0COOCHHOCTEH yUyaIuxcs U T.1.

«raJIouKoit» (V') momMevaeTcs To, YTO y’Ke W3BECTHO yUaluMCs;

3HAKOM «MHHYC» (—) IOMEYAETCs TO, YTO IIPOTHBOPEUHUT UX IIPEJICTABICHHIO;

3HAKOM «ILTIOC» (1) TIOMe’aeTcs TO, YTO SIBJSICTCS JUIS HUX WHTEPECHBIM, HOBBIM H
HEOXXHIaHHBIM;

«BOMPOCUTENBHBIN 3HAK» (?) CTABUTCS, €CIHM YTO-TO HESCHO, BO3HHUKIIO JKEJIAHUE Y3HAThH
OoJIBIIIE.

Ha e6mopom smane, YATasd TEKCT, yJalllUeCA MMOMEYAarOT COOTBECTCTBYIOIIUM 3HAYKOM Ha
OJIAX OTACIIBHBIC 3633111)1 " MPCATTOKCHUA.

Ha mpemvem smane ydamyecs CUCTEMAaTH3UPYIOT HHPOPMAIHIO, 3aIIICHIBas €€ CBOMMU
ciioBamu B Tabmuy MHCEPT.

Y + ?
(TO, 9TO SIBISIETCS (ecyn 9TO-TO HESICHO,
(To, uTO YK€ | (TO, YTO MPOTHBOPEUUT
WHTEPECHBIM U BO3HHKJIO JKEJIaHHUE
H3BECTHO) TIPEACTaBIICHHUIO)
HOBBIM) Y3HaTh OOJIBIIE)

Ha uemeepmom smane ydamuecs TOCIEIOBAaTEIbHO OOCYXIAIOT KakAyio rpady
TaOJIAIBL.
10. TBopueckue paGoThl HA OCHOBE TEKCTA: PUCOBAHHME, KOHCTPYHPOBAHHE C MOMOIIBIO
OyMmaru, TIMHBI, TIeCKa, TUIACTUIIMHA.
11. IlpakTHYeckoe NpuMeHeHHe MH(OOPMAINH, TIPUBEACHHOH B TEKCTE.
12. 3anoanenne Tadauubl 3XY. («3Haro — Xody Y3HaTh — Y3HAI»)
AnropuTt™m MeToja:
1 — Ha ngocke u B TeTpajsix cocTaBIsieTcst TaOIHIIA;

3HAIO XO4Y Y3HATD Y3HAIJI

2 — Jlo 3HaKOMCTBa C TEKCTOM yYaruecs CaMOCTOSATENFHO WIIH B TPYIIIIE 3aIIOJTHS
MIEPBBII ¥ BTOPOH CTONIONKH «3HAI0», «X0Uy y3HATHY.

3 —Ilo X0y 3HAKOMCTBa C TEKCTOM HJIH JK€ B MPOIECCce 00CYXKACHUS YUT:

y4aluecs 3arnoyHsoT rpady «Y3Hammy.

4 — TlonBeicHUE UTOTOB, COTIOCTABIICHUE COACPIKAHUS CTQIOIO
JIOTIOTHUTEIBPHO MOYKHO MPEIUIOKUTE JICTSAM elie 2 CToa0mna — YHUKU
«UTO OCTAJIOCh HE PACKPBITOY.

13. 3anoJiHeHNe MPONMYCKOB B Ta0/IMLAX, CXeMaX MO




14.

15.

16.
17.

KoMMeHTHPOBaHHOE YTeHHEe - 3TO YTEHHE, COMPOBOXKIAIONICE IMOSICHECHUEM WM
TOJIKOBAaHMEM TEKCTa B (pOpME OOBICHEHHI, PACCYKACHHUI, IPEAIOIOKEHIIM.
CpaBHHUTEIbHBI AHAJM3 — METOJ COINOCTABICHHS M BBIABICHHE OOIUX H
OTJIMYMTENBHBIX TMPHU3HAKOB JBYX WK 0ojee OOBEKTOB WCCIICOBAHUS (SBICHUH,
IIPOIIECCOB).

CaMOKOHTPOJIb - IPOBEPKA CBOUX TPEIMNOI0KEHUHN 10 TEKCTY.

Y4eOHbIE METOABI

Ne

Merton Cnocod
1. | Mo3roBoii mTypm o «Mosrooii mTypm» win «Mo3roBasi aTaKa»
(Brainstorming)
3XY (KWL)

AyxmmoH (Auction)
Knacrep (Cluster)
Bomnpocs (Questioning)
BeisiBiieHue noHATHS
CroBecHas accolmarys
CuHeKkTHKa

Huckyccus (Discussion)
[Mepexpecthast auckyccust (Debate)
Kapra nmuckyccnu (Discussion map)
Knaccnueckuii guamor
«AxBapuym»

OtkpeiToe coBemanue (Forums)
Kpyrosas auckyccus

2.| Huckyccun

Ponesas urpa (Role play)
MopenupoBanue (Simulation)
Hemoast urpa (Business play)
Hucnennporka (Dramatize)

3.| PoneBbie urpst

IIpesenrarun (Demonstration)
OkcneptHas rpymna (Panels)
Occe (Esse)

4.| Ilpesenramun

5.| HUccnenoBanue Pemenne npo6aemsr (Problem solving)
Ky6uxku (The cube)

Ketic-cragu (Case study)

Juarpamma Benna (Venn diagram)
Pa3pabotka npoekros (Projects)
CoLHnOoJIOrHYECKUH OTIPOC

Hutepssio (Interview)

«JlepeBo pemeHui»

Pednexcus (Reflection)

Komutersl (Committees or Task Force)

6.| Metozp! U1t pa3BUTHS «Pa3paboTka anropuTMa - OT aHaJIM3a K CHHTE

O0OO0OO0O0OOO0OOOOOOOO|OOO|OOOO|OOOOOOO|OOOOOOO

JIOTUYECKOTO «Camoe BaykHOE» P
MBIIIIEHUS «Co3zanne OCHOBBI CIOJKETa [T yII
Wrpel no npaBunaM: UrpagBara, rpa
COpEBHOBAHHE.
o Omnucanue 1o ajiro L[ET0Y

N



7.| MeTomp! st pa3BUTHS o OuecHUBaHKE TI0 KPUTEPUIM

KPUTHYECKOTO AMOHMBaIEHTHOE OLIEHUBAHIE

MBIILIJICHUS B3arsin ¢ pa3HbIX TOUYCK 3pCHUS Ha 00BEKT WK
coOriTHe (Viewpoint)

O O

8.| Metoasl Ui pa3BUTHSA
TBOpUYECTBA

Coznanue npou3BeIeHui

HeoOpruHOE HICTIONB30BaHKUE TIPEAMETOB
[Mpornosuposanue (Prognosis)

PaboTa ¢ moroBopkamu

butom ¢anTazun

CBoOoHbIH peduxc

[MomuHOMBI (haHTa3UN

MeTton pokanbHEIX 00BEKTOB
CuHekTHKa

9.| Opranu3zaiuoHHbIE
METO/IbI

3ur3ar win mo3auka (Jigsaw Puzzle)
Kapycens (Carousel)

«Cuer»

«CH4er 1Mo THI0 pOXKICHHSDY
«O011MEe cBOCTBAY
«Kpeduii»

«Mo3aukay»
CounomMeTpuiecKkuii MeTos
«B monckax mecHm»

10| [denenne Ha TpyTIITbI

0|0 OO0 O0OO0OO0O(0OO0O|0OO0OO0OO0OO0OO0OO0OO0OOo

11| AxTuBuzaus Wrpe! ans co3naHus MOJI0KUTEIBHOTO
pabouero xnmmara (Climate setters)
Urpsi- nenoxoisl (Ice breakers)

o AxruBuzupyronme urpsl (Energizers)

CHUCTEMATH3AIMS 3HAHUM 11O MIPEJIMETY «®U3UKA»

B IX kiacce yaensercs 60pliioe BHUMaHUE Ha U3y4YeHUE POJIH (U3UKU B COBPEMEHHOM
JKHU3HU. OI[HI/IM nu3 yMeHHﬁ, BBIpa6aTBIBaeMBIX y ydamuxcs B IIpoHecce H3YyUCHUSA
(bI/ISI/I‘IeCKI/IX IMPOLECCOB U HX 3aKOHOMepHOCTeﬁ, ABJIACTCA MpaBUJIIbHAA CUCTEMATHU3AIIUA
W3y4YEeHHOI'0 Marepualla, TOYHOE U SICHOE OOBSICHEHHE, CIIOCOOHOCTH K TMpE3CHTAlWH.
VYunteiBas, uto X Kilacc siBIsieTCsS BBIITYCKHBIM, 0CO00O€ BHUMaHHE CIEIYET YIENSTh
(OPMHPOBAHUIO CIIOCOOHOCTEW K TIPE/ICTAaBICHHIO 3HaHWH. BrlpaboTka STHX KauecTB
npeArnonaraercst ¢ nmomompto cranaapra 3.2.2. (l'otoBHUT npe3eHTanuu 0 poiu (PU3UKH B
Pa3BUTHH PA3MYHBIX PU3NYECKUX SIBICHUH).

Conep:xarenbHasi 4acTh (3HaHHS) STHX ITOJICTAaH/IAPTOB AaHa B yueOHHKE, €e YCBOCHHE
OCYIIECTBIISIETCS C IOMOIIIBIO TEOPETUIECKOTO M MPAaKTHIECKOro MaTepuana. Jims peann3sa-
UM BTOPOI 9aCTH MOJCTaHAAPTOB (YMEHHS), TO €CTh JUIS BRIPAOOTKH OIPEIECICHHBIX yMe-
HUH y ydamuxcs, Heo0XoauMo popMUpPOBATh Y HAX CIIOCOOHOCTH CAMOCTOSITEIIFHO TIP@BO
JIUTh TIOMCK COOTBETCTBYIOIICH NHPOPMAIIMH, TPABHILHO UCIIONIB3YS IT
HUCTOYHHUKU U CPCACTBA, MOJIB30BATHCA BO3MOKHOCTAMHU I/IH(bOpMaLII/I(?S
MIPOBOANTH MPABUIILHYIO CHCTEMATH3AINIO U 0000IIeHEe HAKOTUICHHOTO




urpaer OonbIIyl0 poyib B (OPMUPOBAHMHM CIHOCOOHOCTEH K CaMOCTOSTEIbHBIM
HCCIIEJOBAaHUSM, IPAaBIIIBHOMY U CUCTEMHOMY IIPETIOIHECEHHUIO TIOITYYEHHBIX PE3yIbTaTOB.
[IpencraBnenne pe3ynbTaTOB MOXKET OBITH B (OpME KapTOTEKH, JOKIana, pedepara,
SIEKTPOHHOHN MPE3EHTALUN U T. 1.

Opranusanus pa6éoTbl ¢ HAYYHOH U HAYYHO-TIONYJIAPHOI JINTepaTypoii

OO0y4eHne ydamuxcsi MeToAuKe paboThel ¢ MH(pOpMAaIel, JaHHOW B HAyYHOU W HAYYHO-
TIOITYJISIPHOM JIMTEpaType O4€Hb BaXXHO. B 3aBHCHMOCTH OT CIOXXKHOCTH 3Ty pabOTy MOXKHO
OpraHHM30BaTh B HECKOJIBKHX (hOopMax:

1) Kaproteka;

2) Hoxman;

3) Pedepar.

Kaproteka npezacraBisier co00l COBOKYITHOCTh KapTOUEK MaJloro pa3mepa (nmpuoniu-
3UTENBHO MOJIOBHHA JicTa opMaTta A4 nin emie MeHble). B kaxkmoii kapTouke 3anmceBaeT-
cs1 mHpOpMAIHS JUITh 00 OJHOM 00BeKTe. JTa WH(pOPMANHS JODKHA OBITh JTAKOHHYHOM,
KOHKPETHOH U B TO %€ BpeMs MoHOH. OOBIYHO 3annch MH(OPMAINH B BUJIE aHHOTalluK Oeree
nenecoobpasna. [lan aHHOTanuyM NPUOIU3UTENBHO OIDKEH OBITh MPEACTABIICH CIEAYIOIINM
obpazom:

1) Ha3BaHME TEKCTA;
2) OCHOBHBIE UJIEU TEKCTA;
3) ¢dakThl, apryMEHTHI U OIBITHI, HAMPABJICHHbBIC Ha MTOATBEP)KICHUE OCHOBHOW UICH;
4) npyrue uieu, Co3IaolIue MPOTUBOPEUNE;
5) npo0JseMbl, BO3HUKAIOUINE M3-32 HEJOCTATOYHON MH(pOPMAIIHH;
6) IyTH pa3penicHus ITUX MPOOIIEM.
OOyueHne co31aHNI0 KapTOTEKH MOXKHO Ha4aTh C TEKCTOB Y4EOHHUKA.

Joxaan. Ha nepBbIx mopax, UCIoIb3ysl HHPOPMANUIO U3 SHIMKIONe M 1 MHTepHeTa,
MOXXHO COCTaBIISITH 3JIEMEHTapHbIC JOKJaasl. OCHOBHOM WENbIO JOKJIaga MOXKET OBITH
CpaBHEHHE pa3IMYHBIX MHEHUH, TEOPHH, MOWCK BO3MOXKHBIX IMOCHencTBHA U Ap. OO0beM
JIOKJIaJa He JOJDKEH MPEBBIMIATh 2 CTPAHHIIBL.

Pedepar. Pedepar oT moximaga oTiIH9gaeTcss TeM, YTO aBTOP KPaTKO H3JIaraeT mpodiemy,
JUISl ee paspellieHrs] BBIIBHIAET TUMOTE3bl. JTa (opma pabOThl OLIEHMBAETCS BBIIIE, YEM
noknan. Jlist yaammxcst 00beM pedepara He JODKEH MPeBbIiath 5-10 cTpaHuir.

Kax nuwemca pegpepam
Pedepat sBIsSeTCS CaMOCTOATENBHON HayYHO-UCCIIEI0BATEILCKOM paboToll ydarerocs.
3/1ech OH pacKpbIBaeT CYIIHOCTH HCCIIETyeMOW IpOOJIeMBbl, BHIIBUTAacT CBOE MHEHHE Ha
pasnuuHble TOAX0ABI K Tpobieme. Tembl pedepaToB ONpesnensioTcs y4uTeneM, a BhIOOp
JieTIaeT yJaluics.
VYuurens J0KeH 03HAKOMUTD YYaluXCsl ¢ TPEOOBaHUSMH, IPEABIBISIEMBIMHU K HATINCA
HUIO pedepara, ompenenuTh NMPUMEPHBIH 00beM pedepara M yKazaTh IEPBOUCTOUHKIK
VYuurens Takke JOJDKSH HOMOTraTh yJaluMcs B BEIOOpe coomemmymuﬁ JIUTEPATYPHILIT

pedepara.

Dmanet pabomei Hao peghepamom

1. Bei6op Temsl. Tema qomkHa OBITE IO 3HAYUMOCTH aKTYaJIbHOM, A 110 C
TMHAJIBHOM M MHTEPECHOH.

2. OnpezeneHue 1 U3y4eHHe OCHOBHBIX HCTOUYHUKO

3. CocTtaBieHue KpaTKOro CoJepxKaHUs IPOCMOTpe



4. IlpopaboTka 1 cucTeMarn3aiys HHHOPMAIIH.
5. IloaroToBka maHa coaepxanus pedepara.

6. Hanmncanwue pedepara.

7. IlpencraBieHue pe3yabTaTOB HCCIEIOBAHMS.

Cocmasnenue pegpepama

1. TuryneHBIH TUCT. 37€Ch YKa3bIBAIOTCS UM aBTOpa, Ha3BaHWE padOTHI, JaTa Haruca-
HUS, TOpo (palfoH, pEeruoH), TAe MPOBOIUTCS UCCIICIOBAHHUE.

2. Inan-comepxanue. 31ech yKa3blBaeTCsl Ha3BaHUe YacTel pedepara (BBeleHUE, TIIaBbl,
naparpadsl ¥ T.1I.) ¥ MOCJIEA0BATENLHO YKA3bIBAIOTCS HOMEPa CTPAHHUIL.

3. Beenenue. [laercs GpopmynupoBKa CyIHOCTH HCCIEAYEeMOii pobieMbl, 000CHOBaHHE
poOJIeMBbl, OTpeeNsieTcsl 3HaYeHUE U aKTyaJIbHOCTh BHIOPAHHOW TE€MBI, YKa3bIBaeTCsl 11eib
pedepara, gaercs 0030p UCTIOIB3YEMOH JIUTEPATYPHI.

4. OcHoBHas yacTth. Cofiep>kaHHe JI0JDKHO COCTOSTH M3 TJIaB, M3JIOKEHHBIX B JIOTHYECKOH
TIOCIIEI0BATEIBHOCTH. MIPEACTABIATh cOOOH MOCIENOBAaTENbHO H3JI0KEHHbIE IIaBbl (Iapar-
padser). B kaxmoii riaBe JMOMDKHBI OBITH JAHBI OOCY)KIEHUS, MPEIITOI0XKEHUST U JIp., TOKa-
3BIBAOIINE ITyTH Pa3peIieHNs OJHOW YacTH POOIEMEL.

5. BeiBogpl. JlematoTcst BRIBOABI 110 TEMeE, IIpeAIaraeTcs OMHO 0000IEHHOe MHEHIE, WITH
MIPEAJIararoTCsl PEKOMEHAAIHH.

6. CITuCcOK TUTEpaTypHl.

Y4eOHbIe IPOEKTHI

ITpoekT — 310 hopma AesTeNbHOCTH, HAMPABJICHHAs Ha JOCTHIKEHHE 3apaHee MOCTaBICH-
HBIX 1IeJIed U Ha pa3pelieHne KOHKpeTHO! mpoOieMbl. B mpoekT B kayecTBe (hparmMeHTa MOryT
OBITH BKIJIIOYEHBI JIOKJIa[bl, pedepaTsl, pe3yiabTaThl HCCICIOBAaHMHA M CaMOCTOSTEIbHOU
TBOpUYECKOI paboThl yyammxcs. [Ipu 5ToM Kakablil MaTepyai J0JKEH COOTBETCTBOBATH 1IEH
MIPOEKTA.

ITpn BbIOOpE TeM Al MpOEKTa CieAyeT YAEIWTh BHUMAaHHE HEKOTOPHIM BOIPOCAM.
VYyamumces ciienyeT peKOMeH0BaTh HanboJiee 3HAKOMBIE M TeMBIL. Y ydarierocs, padoraio-
IIETO HaJ MPOEKTOM, IOJDKHBI OBITH MEPBOHAYAIBHBIC MpefcTaBieHns o Teme. Ho BeIOOp
CJIMIIIKOM 3HAKOMOH TeMBI TOKe HemenecooOpaseH. Tema moymkHa OBITH BEIOpaHa Tak, YTOOBI
ydamuiics, paboTaronuii Haj| MPOEKTOM, MOT IPHOOPECTH HOBBIC 3HAHUS M yMEHHUS.

[TpoekThl nensiTcs Ha JABE TPYIIBL: obOyuanowue U CAMOCMOIMENbHbIE MEOPYECKUe
pabomul. BrInonHEHNE yU4eOHBIX MMPOSKTOB CIIOCOOCTBYET BBHIPAOOTKE y YUAIIUXCS MHOTHX
Ba)KHBIX KauecTB. BEINOIHEHUE Yy4eOHOrO MPOEKTa CIOCOOCTBYET BBIPAOOTKE Y yUaIUXCS
TaKMX Ba)KHBIX KaUeCTB, KAK COBMECTHAs paboTa, MPOBEJCHUE CAMOCTOSTEIBHOI'O HCCIIEI0Ba-
HUSI, IPaBUIIbHAST CUCTEMATH3aIMs MTOJYyYeHHBIX PE3YJIbTaTOB, YMEHHUE MPABUILHO MPHUIOTO-
BUTH MPE3EHTAINIO PAOOTEHI.

C 37O 1eNBI0 B KOHIIE KaXKA0T0 paszena Juisi Oojee yriryOiIeHHOTo H3ydeHHUs MaTepraa,
B TOM YHCJIE ¥ B 00JIACTAX NMPAKTUIECKOTO TPUMEHEHHS, PEACTABICHO HECKOIBKO TEM JUIS

Y4EOHBIX IIPOEKTOB. YUHUTENb MOXKET MPEIJIOKHUTH JOMOTHUTEIBHO pPa3HbIE TEMBI M
Y4IeOHBIX TTPOCKTOB.
KAK OPTAHU30BATDH JEBATbHI -

1. Beibepute Temy ae6atoB. OHa IOJKHA OBITH MHTEPECHOM VISl yyacT B U OEKPBIT

JUTS apTYMEHTAIUH 00X CTOPOH.
2. CdopmupyiiTe 1B OAMHAKOBBIC KOMaH/IbI.
XKepeOreBKoii onpeenure, KTo Kakylo CTOpPOHY 0 «TIp
4. TlonGepute apryMeHTHI U KOHTPapryMEHTHI.

W
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Jorosoputech 0 (hopMaTe — BpEMEHHBIX OTPAHUYCHUAX U POJITX YUYACTHUKOB.

Onpenenure, KTO OyIET «TPEThel CTOPOHOI» B BaIUX JcOaTax.

7. TlpoBemute nmebaThl, CTPOTO MPHUICPKUBASICH YCTAHOBICHHOTO BaMH BPEMEHHOTO
periiaMeHTa.

3amaun ciuKepoB (BRICTYTAIOIINX ) B e0aTax OMpeeNICHbI TOH MO3UIIEH, KOTOPYIO OHI
OTCTaMBaIOT.

Komanna yTBep:KIeHHMsl TOJDKHA YOCIUTH Cynedl B NPaBHIBHOCTH CBOCH MO3HIINH.
[TosToMy B TIEpBOI peur CITUKEPHI TOJDKHEBI IPEAIOKUTH CYIbSIM CBOIO CHCTEMY apryMeHTa-
uuu. B mporiecce 1e0aToB 11t KOMaHAbI B&YKHO CTPOUTH BBICTYIIJICHHUE BCEX €€ YUJICHOB BOKPYT
HEOOJIBIIIOr0 KOJMYECTBA OJHHX M TEX K€ SCHBIX YTBEP)KICHUI — TJIaBHBIX apryMEHTOB,
MIPE3CHTYEMBIX SICHO U CTPYKTYpHpOBaHHO. He cTOUT qpoOuTh peus Ha MENKHE 9acTH.

3amauell KOMaHAbl OTPULIAHMS, TIPEXKJE BCETO, SIBISIETCS OMPOBEPKEHHE apTyMEHTOB
ommoHeHTOB. OHM «HE COTJIACHBI» C YTBEPXKICHHEM, NPEAJIOKCHHBIM i N1e0aToB, U
MpeUIaraloT  CyJIbsM TPOTHBOIOJNOXKHBINA B3risg Ha mpoOiemy. IlpwdyeM TepBEIid
BBICTYMAIOIIKN IIpe/iaraeT CBOM apryMEHThI B 3alllUTy 3TOro B3risaa. Kpome toro, yxe B
9TOM peur OH (OHA) HAYMHAET OMPOBEPKCHHUE apTYMCHTAIIH OIITOHSHTOB. 3aauaMi BTOPOH
W TpeThe pedel SBISIIOTCA: HACTOSATh HAa CBOEM W OINPOBEPTHYTh HICH OIIIOHEHTOB.
BricTynaromue yOexxnaoT B IPaBUILHOCTH CBOCH TIO3UIINH HE ONTIOHEHTOB, a CYICH.

Cyapu BoO BpeMs Ae0aTHOTO payHAa SBISIFOTCS TOJIBKO CITYIIATEISIMHU, OTPEACIISIONINMH,
KTO M3 Je0aTePOB JIyUIIIC «CIENai CBOK paboTy» — KTo ObLT yoeauTenbHee. Y 0eUTeIbHOCTh
nJocturaeTcst ymenoi aprymentamueid. Cynpu B nebarax OIEHHMBAIOT Ha OCHOBE 3apaHee
COIJIACOBAaHHBIX KpuTepHeB. Hanpumep, MOJKHO MOJTb30BATHCS TAKOH TaOIUIICH:

Kpurepuu Ouenka no S-6a1nbHOIM
cucTreme

*

Hackombko nebatep/ka yoenuTencH/pbHa?
ITpuBeIEeHBI JIM COOTBETCTBYIOIINE TEME apTyMEHThI?
BbUTH 11 OTIPOBEPTHYTHI APTYMEHTHI OMIIOHEHTOR?
BbUIO JTH BBICTYIUIEHHE SMOIUOHAIBHBIM?

Bcero 6aJi10B

B wutore Bce CyAbu CKJIaJbIBalOT Oaiel U BBIBOJAT CpeI[HI/Iﬁ Gat JJIA KOMaHJbI.
HO6€,HI/IBIIICI\/'I CUHUTACTCsAa KOMaHaa, Ha6paBmaﬂ HauOOJIbIIEE KOIUYECTBO OAJIOB.

COBPEMEHHBIE METO/Ibl OIEHUBAHUW S

CormacHO mpuKazy MHHHCTpa oOpa3oBaHms AszepOaiimkaHckoil Pecryommkm Ne8/2 ot 28
nekadbpss 2018  Obutd  yTBep)KICHBI [lpaBuiia MPOBCACHMS — aTTECTAlMH  YYAIHMXCS
0011e00pa3oBaTeIbHBIX YUPESKACHUH (32 UCKITFOUEHIEM UTOTOBOTO OIICHUBAHM).

Ol11eHNBaHHME SIBISIETCS OJJHUM U3 BAXKHEHILIMX ATAIOB npoiiecca o0yuenus. OLeHrBaHue 10c-
TIDKEHUH y4aIluxcs JOJDKHO OBITh HETIPEPHIBHBIM, TMHAMHYECKUM U TIpOo3pavyHbIM. B cooTBeTc-
TBHMM C NPEJMETHBIMU KyppPHKYJIyMaMH, OLCHHBAHHE, HAIPaBJICHHOE HA YIIYYIICHUE KaueCTB
00pazoBaHusl, CTAHOBHUTCSI BAYKHBIM (DaKTOPOM YIpaBiieHUs UM. JJ1sl OLleHUBaHUS YPOBHS
CHISL COZIePIKATENBHBIX CTAHAAPTOB GBLIM ONpPE/IE/CHbI CTaHAApThI OLeHIBafs. B
HOC OIICHUBAHUC BKITIOUACT OUACHOCHUYECKOE, (POPMAMUBHOE U CYMMAMUBH

JuarHocTuyeckoe OIeHHBAHHE TIPEAIONATaeT OICHUBAHUE
YMEHHH ydYalmuxcsi Ha KaKOM-TO JTame OOY4YeHHs I10
OIICHUBaHME, KaK BUIHO M3 €T0 Ha3BAHMUS, — 3TO AUATHO
K€ BCeMY KilacCcy. DTOT BWJ OIICHUBAHHUS IOMOTrae
WHTEPECOB yYalluXcsl, UX KPYro3ope, cpeae NpoKUBaHu




(uKcHpyIOTCs B OQUIIMAIEHOM JIOKYMEHTE, a HaXOJST CBOE OTPpaKEHHE B TETPAIN JJIsI 3aMe-
TOK YYMTENd, C HUMH 3HAKOMAT KJIACCHOTO PYKOBOJAUTENS, POAUTENEH, yduTeneu-mpea-
METHHKOB.

MeTonsl U CpencTBa, HUCIOJIB3YEMbIE JUIL JUACHOCTUYECKOIO OLICHUBAHMS, — 3TO
HHTEpBBIO, Oecena, HAOIIONEHME, 3aJaHusl, COTPYAHHYECTBO C POAWUTEISIMA W JAPYTUMH
YUIUTEISIMHU-TIPEIMETHUKAMU. J[MarHOCTUYEeCKOEe OLIEHMBAHKE TMO3BOJSET B 3aBUCHMOCTH OT
€ro pe3yIbTaTOB H3MEHATH IIETIH U METOIBI O0yUeHHS.

Lens ¢opMaTHBHOIO OLEHHBAHUSI COCTONT B HAONMIONEHUH HAI JESITEIHHOCTHIO
ydalerocsi, HalpaBJICHHON Ha OCBOGHHE 3HAHWI M HABBIKOB, NMPEIyCMOTPEHHBIX COJEpXKa-
TENBHBIMU CTaHJAPTaMH, ONPEJCICHUH M YCTPAaHEHHH BO3HHKAIOUIMX B Tpoliecce 00ydeHHs
npobiem. dopMaTUBHOE OIIEHHBaHHE HE SBIsiETCS OpHUUUATBHBIM. OHO TPOBOIUTCS IO
KPHUTEpUSIM OLICHUBAHUS, KOTOPHIC BBIBOAATCS HAa OCHOBE MeNedl OOydeHHs H TI0
COZIepKaTeNbHBIM CTaHJapTaM IpeiMeTa. YYHTelb IOJroTaBInBacT pyOpuku mo 4-x
6amteHoOM cucteme (I — IV ypoBeHB) B COOTBETCTBHH C KPUTCPUSMH OIICHUBaHHSA. B
HCKJIIOYHTENBHBIX CIIy4asX MOXHO COCTaBHTb PYOPHKH IUISi OLCHMBAaHUS 1O 3- WM 5-
OayuTbHOM cucteme. Pe3ynbraT nesitenbHOCTH yuamerocs: pukcupyercs B "Terpaau yuurens
s popmatuBHOTO oneHnBaHus" puMckumu mudpamu (I, 11, III u IV), a B nHEBHHKE
y9amerocs — CIIOBaMH.

B Tetpanu mist GopMaTHBHOTO OIIEHUBAHHS 3aMETKH OTHOCHTEIIEHO CONEPKaHUS pyOpHK
u uHdopManuK 00 OLEHKaX YYaIIUXCsl BEIyTCs MPOU3BOJIBHO. B KOHIE Ka)IO0TO MOIYTOIHs
YUUTENb Ha OCHOBE (OPMATHUBHBIX OLEHOK B TETPaJM COCTABJISIET KpaTKoe OIMCAaHUEe
PE3YJIBTATOB JESATEILHOCTH KaXIOTO YUAIIerocs U COXpaHseT ero B NopTHoIHo yUeHHKa.

MerTo/1bl ¥ CpesICcTBa AJIsl MPOBECHUS] POPMATUBHOTO OLICHUBAHHMS

MeTtoanl CpenctBa
Haomronenue JIuct HaOIOEHUS
Y CTHBIN BOITPOC-OTBET YueTHBIH IMCT IO HaBBIKAM YCTHOM peuu
Jaua 3amanuit YnpaxHeHus
CotpymandecTBo ¢ porurelsiMd 1 | becea, muct ompoca (Ha KOTOPOM 3aIiCaHbl BOITPOCHI
TIpeTioiaBaTeENsIMK 10 APYTHM OTHOCHUTEJBHO JICSITEIBbHOCTH MIKOJIFHUKA B IIIKOJIE U
HpeMeTam JioMa)

JIuct yuera mo mpociynuBaHHIO

JIuct yuera no ureHu0

ITuceMo JIucT ydera no pa3BUTHIO HaBBIKOB IMCbMa
[TpesenTanuy yqamumxcst 1 TaOJINIIa KPUTEPHEB,

Yrenne

IIpoext
pa3paboTaHHAasl YYHUTEICM
Py6puxa IIIkana orleHUBaHUSA CTEMIEHH JOCTKEHUH
[MucbMeHHOE U yCTHOE
Tabnuma kpurepues
OITHCaHUe
Tect TecToBEIe 3agaHus
CaMoolLIeHUBaHIE JIuCThI 11 caMOOIICHUBAHUS

st npoBeieHnst GOPMATHBHOTO OLIEHUBAHHS UCIIONB3YIOT cneunanLHyKﬁ y OHEHHU
— pyOpuku. OHa OTBe4aeT Ha iBa BOIIpoca:

— 4TO HaJ0 OL[EHNBATh (00BEKT, CoJlepKaHKe, ACTIEKThI, B3aUMO/IeH
— KaK MOHO OIPeJeIUTh 0COOEHHOCTH HU3KOT0, CPEAHETO,
[Ikama oIEeHNWBaHMS SBISETCS MEXaHU3MOM BBICTaB
JnoctwkeHni. st cocraBiieHHs: pyOpHK HYXKHO 3apa
BEIOpaTh OJHY M3 ()OPM OLICHUBAHHMS (JHarRg@CcTHUECKOE O



IIpeumyiiecTBo pyoOpuK A/ yUUTe s
e JlocpencTBoM pyOpHK MOXHO IIPOBOJHTE OoJiee CIpaBeUINBOE, OOBEKTHBHOE, HAIEKHOE
U TI0CTIEJOBATEIbHOE OLICHUBAHNE.

e C momoImpio pyOpHK KaXKABIH yYUTENb B CHIIy COOTBETCTBYIOIIMX YCIOBHH MOJKET
c(hOopMyITHPOBATH CBOM KPUTEPHUH OLICHUBAHUSL.
PyOpuku mar0T BO3MOXKHOCTH YYHTEISIM IONYyYUTh HYXHYI0 HWHpoOpManuio o0
3¢ PeKTUBHOCTH 00yUECHUSI.

e IlocpencTBOM MHTEpPBANIOB, YKAa3bIBAIOIIMX KAueCTBEHHbIE pPE3yJbTaTbl OOy4YeHUs,

pyOpUKH 0TOOpaXKAIOT Pa3InYHbIC CIOCOOHOCTH yYaIIUXCs.

Hucmpykuyus 014 cocmagieHus ORUCAHUIL RO YPOGHAM:

1. CocraBisTh ONMCaHUS KOPOTKO M B HPOCTOH (hOopMe, HCIOJIb30BaTh SI3bIK, MMOHSTHBIA
YUCHUKY.
2. B oTiimume oT cpaBHUTENBHON M HOPMATHBHOM JIEKCHUKH SI3bIKa, UCIIOB3YHTE NECKPUIITHB-
HBII (OnMcaTenbHBIN) I3bIK. JKenaTeaIbHO BO3EPKAThCsl OT UCIIONIB30BAHMS TAaKUX JECKPHII-
TOPOB, Kak "Maoxo0", "HeyA0BIeTBOPUTENLHO", "y TOBIETBOPUTENBHO", "Xopomo", "oTnHIHo".
3. JleCKpHUITOPHI, OMUCHIBAIOIINE YPOBEHb 00yUCHIS, JOJDKHEI B MTOJHONH Mepe 0ToOpakaTh
Ha0Ir0JaeMOE TTIOBE/ICHNE U PE3yIIbTATHI.
4. I'pannna MeXIy YpOBHSAMH OLICHWBAHHMS JIOJDKHA OBITH YCTKOM, ONMHMCAHMS JUIA Pa3HBIX
YPOBHEH HE JIOJXKHBI COBIIA/IATh.
5. IlIxana oueHUBaHUA JOJDKHA ITOTHOCTBEO OXBATUTH BECh UHTEPBAJ IOCTYKEHUHN YUaIlerocs.
6. CopmepxaHHME OIMCAHMH MOJDKHO OBITH COCTABJICHO OJMHAKOBO A BCEX YpPOBHEH
OLICHUBAHMSI.
7. YpOBHU OLICHOK JIJIsl BCEX KPUTEPUEB JIOJDKHBI COOTBETCTBOBATH JIPYT APYTY (YTOOBI MOKHO
ObLTO CpaBHUTB, HanIpuMep, "4" ogHoro Kputepus ¢ "4" npyroro).
8. Brauasne moymkeH OBITH onucaH "caMblil BRICOKHIN" ypOBEHbB, IOTOM — "caMblilf HU3KHK", a
CJIC/IOM — OIIMCAHBI OCTABIINECS YPOBHH MEXTy HUMH.
9. Camblif BEICOKHH YPOBEHb JIOJDKEH COOTBETCTBOBATh BEICOKMM TPEOOBAHMSIM, HO BMECTE C
TeM OBITh peabHBIM.

10. CampIii HU3KHH YpPOBEHh BMECTEC C HEIOCTATKAMH JOJDKEH OTOOpakaTbh TaKkKe Iake
MHUHHUMAJIbHbIEC YCIEXH.

CyMMaTHBHOEe OLEGHHBaHHEe — DJTO OICHUBAHHE JOCTI)KEHMH YydaIluxcsi Ha
omnpeneIeHHOM dTare (yueOHbIi 0JI0K, MOyroIue U KOHell rojaa) oopazoBanus. OHO SBJISIETCS
Ha/Ie)KHBIM 1T0Ka3aTelleM YPOBHS YCBOCHUS COJIEp)KaTEIbHBIX CTAHAAPTOB.

CyMMaTHBHOE OIIEHMBAHUE COCTOMT M3 MAJIOTO M OOJIBIIOTO CYMMAaTHBHOT'O OL[CHUBAHUSI.

Marnoe cymmatuBHoe otienrBanue (MCO) nmpoBOANTCS yYUTENIEM B KOHIIE HITH CEpEANHE
W3y4YeHUs TNIaBbl WK paszzaena. bombimoe cymmarnBHoe oneHuBanue (BCO) mpoBoantcs
PYKOBOZCTBOM 00111€00pa30BaTeNbHOTO YUPESKACHUSI B KOHIE Kakaoro momyroxus. s
OLICHMBAHMSA PE3yJbTaTOB B CyMMAaTHBHOM OIIEHMBAHUH yUaIMMCS [TPEJIararoTcs 3a1aHusl.

B Teuenme momyroans yduTeNnb MPOBOANT HE MEHBIIE TPEX W HE OoubIne mecTn Maibl
CYMMAaTHBHBIX OLlEHMBaHUil 1o BceM npeameram Bo II-XI kmaccax. JlaTsl npoBeneHust
CYMMAaTHBHBIX OLIEHHBAaHHH IO TPEIMETaM OOBSBISIOTCA YIUTEIEM yygshvc
NepBO HeJlen Y4eOHOTro rojia.

Marioe cyMaTHBHOE OLIEHMBaHHE M0 KXIOMY MPEAMETY MPOBO,
(1) akamemuyeckoro 4aca, B Te4€HHE KOTOPOTO MPOXOINT ITO

OLICHUBaHMS (BOMPOCHI), HCHOIB3yeMble B CyMMaT
MIOJTOTOBJIEHBI C Yy4eToM TpeboBanuii "Konmemnm




oOpazoBanus A3sepOaiiipkanckoii PecryOnuku", ytBepxneHHoW ykazom Ne9 KaOunera
MunuctpoB Azepbaiimxanckoii PecryOnuku ot 13 stHBapst 2009 roga. Borpocs! aist Kaxxaoro
KJjlacca M0 KOHKPETHOMY IIPEIMETY COCTaBILIIOTCS A 4-X ypoBHeH. YpoBeHb | siBisercs
caMblM HHU3KHM, a ypoBeHb 4 IpejcTaBisieT coOOH caMblii BBHICOKHMH ypoBeHb. Bompockr
TIOJIrOTABJIMBAIOTCS PAa3HOHN CTeNeHu ciioxHocTH. K Bonpocam 1-ro u 2-ro ypoBHel oTHOCST
BOIIPOCHI, Ha KOTOPBIE MOXET OTBETHUTH OONBIIMHCTBO ydamuxcs. Bompocsl 3-ro u 4-ro
YpOBHEH IpeHa3HaueHBI 171 O0JIee MOATOTOBICHHBIX yJanuxcst. Pacnpenenenne 06anios 3a
Bonpockl 1o 100-0ayuTbHOM MIKale cleayrolee:

— BoTpocH 1-ro ypoBHS cocTaBistoT 20% ouenuBanus (vwiu 20 6ayuioB);

— BOTIPOCHI 2-T0 YpoBHS cocTaBisioT 30% onenuBanus (vwu 30 6ayuioB);

— BOTIPOCHI 3-T0 YpoBHS cocTaBistoT 30% onenuBanus (vwu 30 6ayuioB);

— Bonpockl 4-1o ypoBHs cocTaBisiioT 20% onenuBanus (v 20 6aioB).

CooTBecTBHE MONTYYEHHBIX YYalIMMCsI OAJUIOB CyMMATUBHOT'O OLICHUBAHMS OLICHKaM 2, 3, 4 1

5 onpenensitoTes crneayrommm 0opasoM (myHkT 4.19 Ipasun):

bann B unTepBaie Ouenka
[0-30] 2 (HeyIOBIIETBOPHUTEIIHEHO)
(30-60] 3 (YOBIETBOPHUTENHHOI)
(60-80] 4 (xoporo)
[80-100] 5 (oTIM4HO)

PacuéT moyroaoBbIX M roq0BbIX OLICHOK

Bannbl 3a nomyroaue paccuMTHIBAIOTCS HA OCHOBE OAJUIOB, MOJYYEHHBIX YYCHUKaMHU B
MaJIbIX U OOJIBIIMX CYMMAaTHBHBIX OlleHUBaHUAX. COOTBETCTBHE Oaiia 3a MOJIyroIue OleHKe
2, 3, 4 win 5 onpexensercd B COOTBETCTBUU ¢ MyHKTOM 4.19 Hacrosimux IIpasun. bamn n
OLICHKA 32 MOJIyTOUE 3aHOCUTCS B IIKOJIBHBIN KypHaJI U THEBHUK y4aIllerocs.

Bann 3a momyrogwe mo TeMm mpeaMmeraM, IO KOTOPBIM HE IPOBOJMTCS OOJIBIIOE
CYMMAaTHBHOE OLICHHBAaHHE, PAacCUMTHIBAECTCS Ha OCHOBE OayioB, HaOpaHHBIX B MaJIbIX
CYMMAaTHBHBIX OIICHUBAHUSIX:

7 = MO+ Mco, +... + Hco,

n
11 — 6ax ygamerocs 3a HOJXYTOAUE; MCO1, MCO2, ..., MCOn — OAJUTBI, HAOpaHHBIC B MaJBIX
CYMMAaTHBHBIX OLIEHUBAHUSX; /1 — KOJIMUYECTBO MaJIbIX CYMMaTUBHBIX OlleHWBaHUU. bamn 3a
MONyTOAMEe TI0 TEeM TIpeaAMeTaM, IO KOTOPBIM MPOBOJUTCA OOIBIIOE CYMMAaTHBHOE
OIICHUBaHME, PACCUUTHIBACTCS HA OCHOBE 0aJITOB, HAOPAHHBIX YUAIIAMCS B MAIIBIX ¥ OOJIBIIIOM
CYMMAaTHBHOM OIICHUBAHMSX CJICIYIOIIUM 00pa3zoMm:

H=M6‘01+M6‘02+...+M00n‘40+ 60

n 100 100

bCO — 6ann, momy4yeHHbII B OONBIIOM CYMMATHBHOM OIICHWBAaHWH, IPOBEICHHOM B
KOHIIE TIOJIYT O M.

I'ooBoit O6ann 00y4aeMoro pacCuMThIBAETCS KaKk cpenHe-apnq)MeTHr?oe erq 6a
TIOJIYTOJIUS M OTIpeIeTIsIeTCs] COOTBETCTBYIOIIEH OlieHKOH 2, 3, 4 win 5 H

CHOBa
4.19 IlpaBui.
OlieHKa 3aMKMChIBAETCS B KIACCHBIN KypHaT U JHEBHUK IIKOJbHHKA.
IlepeBon yuwamuxcst U3 Kiacca B KIAcC PEryJupyercs BHIIaMU, KIIE
HOB

MunucrepcTBoM oOpazoBanust AsepOaiixaHckoi P ()01 oc 3yI1b
TOJJOBOTO OLICHUBAHUS.




TEXHOJIOI'MA PABOTbBI C YYEBHBIMH
MATEPUAJTAMHA

FMABA 1

ANEKTPUYECKMN TOK
B PA3JINMYHbIX CPEOAX

MMOJICTAH/IAPTHI,
PEAJIM3YEMGBIE B I'JIABE

2.1.3. KnaccuumupyeT BemEecTBO 10 €ro CTPOSHUIO U CBOHCTBAM.

2.1.4. CocTaBisieT U pemaeT 3a/1a4r, OTHOCSIITUECS K CTPOSHHUIO M CBOHCTBAM
BEIIIECTBA.

3.1.1. Mcnionb3yeT npuOOpHI AJIsl U3YUEHUS SIEKTPOMArHUTHBIX (MAarHUTHBIX U
CBETOBBIX), aTOMHBIX U SIAEPHBIX SIBICHHUM.

3.1.2. Onpenenser 3aBUCUMOCTh MEXy QU3NUECCKUMH BEINIHHAMH,
XapaKTepU3YIOUIMMH 3JIEKTPOMarHUTHbIC (MATHUTHBIE U CBETOBEIE), aTOMHBIC H
SIIEPHBIE SIBIICHUSL.

OBIIEE KOJIMYECTBO YACOB I10 I'JTABE: 17 vacoB
MAJIOE CYMMATHBHOE OLIEHUBAHUE: 1 yac

S



Ypox 1/ Tema: KTIACCHYECKAS JIEKTPOHHAS TEOPUSA
IJIEKTPOITPOBOJHOCTHU METAJIJIOB

2.1.3.Knaccupunupyet BEmecTBO MO €ro CTPOCHHUIO U CBOMCTBAM.
IoacranmapTol 3.1.1. Vcnonp3yeTt mprOOpPHI IS H3yYeHUSI HIIEKTPOMarHUTHBIX
(MaFHI/ITHLIX u CBCTOBBIX), ATOMHBIX U SJICPHBIX SIBJIEHHM.
o KJIaCCI/I(i)I/IHI/IpyeT BEIICCTBA 110 3JICKTPOIIPOBOAUMOCTH.
° O6’B${CH${CT MEXaHU3M 3JICKTPOIIPOBOTHOCTH B METAJIITMYCCKUX
IIPOBOJAHUKAX.

N3yueHue 5IeKTPUYECKOTO TOKa B Pa3IMYHBIX CpPEIax OCYIIECTBISETCS Ha OCHOBE
KJIACCUYIECKOM DIIEKTPOHHON TEOPUH, YTO UMEET BAXKHOE HAYYHO-METOIUIECKOE 3HAUCHHE:

1.  Dra Teopus MOBBIIIAET HAYYHBI YPOBEHb M3YUYEHHS] HE TOJBKO JaHHOUW TE€MBI, HO U
JNIEKTPUYUCCKUX SBJICHUI BOOOIIIE.

2. HM3yueHue MexaHHM3Ma HIIEKTPUUECKON MPOBOJMMOCTH PA3IUUYHBIX BEIIECTB, MPUPOIBI
HOCHUTEJIEH 3apsijia B HUX M CKOPOCTU UX JIBUXKEHHSI Ha OCHOBE 3JIEKTPOHHOM Teopuu
HTPACT BAXKHYIO POJIb B YIITYOJIICHUH MPEICTABICHUN yUaIIUXCS O CTPOCHHIH BEIIeCTBA
¥ (OPMHUPOBAHUH HX HAYIHOTO MHUPOBO33PCHISL.

3. MHccaemoBaHne mporecca 3JICKTPOIPOBOAHOCTH HA OCHOBE ITOH TEOPHH 3HAKOMHUT
ydammxcs ¢ GU3NIECKUMHI OCHOBAMH COBPEMEHHOU AIIEKTPOHUKH — HHTETPATEHBIMHU
MHKpPOCXEMaMH, C TPUHIMIAMH PabOTHl MOOWIBHBIX 3JCKTPOHHBIX YCTPOHCTB, B
KOTOPBIX OHU MTPUMEHSIFOTCSI.

4. W3yuyeHue dIEKTPUUYECKOTO TOKA B PA3IMUYHBIX CpeAax, OCHOBAHHOE Ha KJIACCUYECKOM
SJIEKTPOHHOW TEOPHUH, 3aKJIAJBIBAET OCHOBY JUISI BCECTOPOHHETO BOCTPHUATHS B
CTapIIMX KJTaccaX YYalIMMHUCS TPUHIMIIOB Pa0OTHI 0OJEe CIOXKHBIX MPHUOOPOB U
YCTPOUCTB — YCTPOWCTB JUIsl PErHCTpallid DJIEMEHTApHBIX YacTHIl, TeHepaTopa
HE3aTYXAMOMUX 3JCKTPOMATHUTHBIX KOJICOAHWH, TPUOOPOB IS YCWICHUSA W
MIPEeBpAIICHUS CUTHAIOB, PaJIAOJIOKAIIMOHHBIX TIPHOOPOB.

CTpykTypa M COJEp)KaHHUE YpOKa TOCTPOEHbl HAa €IUWHOW KOHLEMIUU: KayeCTBEHHOE
Pa3bACHEHHUE U HCCEA0BaHNE MEXaHU3Ma DJIEKTPUUYECKON MPOBOIUMOCTH PANIUYHBIX CpE.

N3yueHue TeMbl HAUYMHAETCS C KJIACCHUYECKOW SJIEKTPOHHOM TEOpUH MPOBOJUMOCTH
MeTamioB. [I[puynH HECKOIBKO:

1. Cobnromensl TpeOGoBaHUA AMTAKTHYECKOTO MPUHIIMIIA BHYTPHUIIPEIMETHOW MPEEMCTBEH-
HOcTH ¢ Kypcamu pmsuku VI n VIII kmaccos;

2. CobmroneHsl TpeOOBaHUS IOUIAKTUYECKAX NPUHIMIIOB AHAIOTHHM W COOTBETCTBHS IPH
U3YYEHUH MEXaHU3MOB JIEKTPHUUECKON TIPOBOJAUMOCTH JPYTHX CPET;

3. CobmroieHbI TPEOOBAHUS TUIAKTHUYCCKUX MPUHIIMIIOB MPEEMCTBCHHOCTH M CIUHOTO MO/~
X0Ja B peanusanuu noacranmapra «2.1.3. Kimaccuduuupyer BenecTBo mo ero CTpocHU0 1
CBOWCTBaM.

Takum 00pa3oM, MOTHBAITUIO MOKHO HAYaTh C TCKCTa M COOTBETCTBYIOIIUX BOIIPOCOB K3
0s10ka A yueOHHKA. MOXKHO OCYIIICCTBUThH TUATHOCTUYECKOE OIICHUBAHKE, CChUTASAChH HA 3HA-
HUS, TIONYYCHHBIC yUAIIUMUCS U3 pasjielia « DIEKTPHUCCKHUE SIBICHIS» Kypca QU3UKU 8-T'
Kimacca U pasznena «CBOWCTBA METAIIOB» M3 Kypca XUMHH. UTOOBI HANIPABHUTH yUAITUXES
Hy>KHOM HaIlpaBIICHUH, MOXXHO OPTaHW30BaTh PPOHTANBHBINA OTIPOC: ’

e  [Ipu BEIMONHEHUH KAKUX YCIOBHI BO3HUKAET IEKTPUUCCKHIA TOK?

e Kaxue HocuTeny 3apsaa Ha3bIBAIOTCS CBOOOIHBIMI?

e Kakyio ponp Wrpaer >JEKTPHUYECKOE II0Jie B co3n%apn ro T@Ka B
MIPOBOTHUKE?

° HO‘{CMy MCTAUIMYCCKUE TMPOBOAHUKU  CYUHUT XOop HMH  TIPOBOQ,
3IEKTPUUECKOro Toka? VP

Pe3yabTaTbl
00y4eHust




e Uro MOXHO CKa3aTh O CKOPOCTH JBHKEHHS CBOOOIHBIX
3JIEKTPOHOB B MTPOBOJIHUKAX? U T.1.

Pexomenoauusn. Hzyuenue memvl «1eKmponposoOHOCHb
Memaniosy — umeem — c8ou  croxcHocmu. Tax,  Ha2iso0Ho
NPOOEMOHCMPUPOBAMb  XAOMUUECKOe O0BUNCEHUE C80O0OHBIX
INEKMPOHOE U KONCOAMENbHOE OBUNCEHUE TNOLONCUMETbHBIX
UOHO8 8 NPOBOOHUKE He803MONCHO. T10 smotl npuuune ¢ yeivio
U3VANU3AYUYU  OBUJICEHUSL  DMUX — YACMUY — YeleCOOOPA3HO =

UCNOIL308aMb coomeemcmeyouue anumayuu u )
sudeoppazmenmsl U3  2NEKMPOHHO20  YueOHuka «Dusura 2
MYTMUMEOUAy. v

TaxkuMm 00pa3oM, Ha OCHOBE OTBETOB yYall[UXCs IOCTEIEHHO -

(dbopmupyercst ucciae0BaTeIbCKUil BOIPOC.

HccienoBaresibCKHil BONPOc: Kak 00bsACHAEM s MeXanusm
INEKMPUYECKOU NPOBOOUMOCU MEMALIUYECKUX NPOBOOHUKOB?

B »T0i1 yacTu ypoka yuuTenh MaéT KPAaTKyH HCTOPHYCCKYIO CIPABKY O KIACCHYECKUX
OMBITaX TIO0 HCCICAOBAHUIO TMPUPOJBI  3JCKTPONPOBOJHOCTH METAUIOB —  ONBITax
JIMannensiitama — H.Ilamanekcu, T.Ctioapra — P.Tommena u K.Puke. 3arem nenur
yYaIuXCcsl Ha TPYMITHI U JaéT MM 3aJaHue MMPOBECTH HCCIeI0BaHNEe «BBIBOIBI, TIOTYYCHHBIC
n3 skcnepumenTta K.Puke» (6;10k B) 1 mOATOTOBUTE MpE3EHTALINIO.

Bo BpeMst KOPOTKOM MPEe3eHTAINH YYAIIIXCS YIUTETh MOKET 00paTUTh UX BHUMaHUE Ha
cremyrowii ¢paxT: [To MPOBOTHIKY, COCTOSIIEMY U3 TPEX OTIOIMPOBAHHBIX IIMITHHIPOB (IBa
M3TOTOBJICHBI M3 MEIU M OJWH MEXIy HUMHU M3 QJIIOMHHHS), B TCUYCHUE roja MpPOMyCKaIu
JJIEKTPHYCCKHUiT TOK. B 3KcrieprMeHTe OB HCIIOIB30BaH 3JICKTPHUCCKUIN TOK, MOCTABIISIEMBbIi
TpPaMBaiHBIM DJICKTPOIMHUSM. 3a T Yepe3 IUITHHAPHI MPOIIET JCKTPUICCKUH 3apsia =~ 3,5 -
10°Ks. B koHie ObLH CpaBHEHBI MacChl MIWJIWHAPOB J0 U TMOCIe dKcrepuMenTa. Eciu Obr
ANIEKTPUYCCKUI TOK B METAUTMUCCKUX MMIMHIPAX MPEACTABIII COOOH ABIKCHHE HOHOB, TO
Macchl HWJIMHIPOB B pe3ysibTaTe MepeHoca BEllecTBa CYIIECTBEHHO YMEHBINWIUCH Obl. [1o
HAYYHBIM MPEJCTABICHUSM B MPOIECCe 0OPa30BaHU KPUCTAIIA KAXK/IbIi aTOM MEIH TePsICT
OJIMH JIEKTPOH, a aTOM aFOMUHUS ABa. Eciam ydecTh, 9To Macca aTroMa Meau me, = 1,05 -
10~25kr, a Mmacca atoma amomunus m,; = 0,45 - 10725Kr, To H3MeHeHHe MACChI IIAITHHIPOB
3a ToJ JOJDKHO OBITH OIIyTUMBIM. HO caMble TOUHBIE BeChl HE OOHAPY)KUIM STHX U3MEHEHHH.

HWrax, BeIBOJ, MONTy4eHHBIN U3 onibITa PUKe: 6 Memaniuueckux npogoonukax snexmpudec-
KUl MOK 803HUKAEM 8 pe3yabiname O8UNCeHUs He UOHO08, a obwux Oid MeOu U AnIOMUHUSA
yacmuy — 31eKmpoHOS.

Ha crnenytromiem stare ypoka o yKa3aHHIO YIUTEIIS TPYIINbI 3HAKOMSTCS C TCOPECTHUCCKUM
MarepuaioM u3 yueonuka (omox C).

Pexomenoauuu. I[1lo 08ym npuuunHam npu u3yveHun Smoi memvl Y4umento yeiecooopazHo
conpogodcoams yCmHoe 00bsICHeHUe OeMOoHCmpayuamu u wirocmpayuamu: 1) umoobwvl
npedomepamums B03HUKAIOWUE ONACEHUS N0 NOB00Y CAONCHOCMU NOHUMAHUSL U YCBOCHUs
CO0epIAHCAHUS KIACCUYECKOLL INeKMPOHHOU meopuu,; 2) 0l IKOHOMUU BpeMeHU HA YPOKe.

B xmaccax ¢ BBICOKHM YpOBHEM pe3ylbTaToOB OOYUCHHS MOXXHO OTMETHTH,\uT
TPABIIBHOCTB SICKTPOHHOH MPHPOJBI MPOBOIUMOCTH METAJLIOB MOATRGPIKICH
J.Manpensmrama-H.[Tananexkcu B 1912 rony u B ombitax P.Tommena-
rogay. CXeMbl 3THX OIBITOB MILTIOCTPUPYETCs. MIest 3THX OMBITOB MOET
OCHOBE CITEIIMAJIbHON MOJICIIH:

KounbrieoOpasHas crekiisiHHast TpyOKa, 3all0JIHEHHast BOJIOH,
pocteio (puc. 1). [Ipu pe3koM TOpMOKEeHUH TPYOKH H Tasic
CBOE NIBIKEHME. DTO JABMKEHHE OyneT Ooee 3aMeTHO,




Pexomenoauun. Beoos nonsamue >1eKMpOHHO20 2a3d, HAO0 00pamumv GHUMAHUE
VUAWUXCA HA MO, YMO MO YNPOUEHHAS MOOETb 0C80D0IHCOEHUS INeKMPOHO8 8 MEMALLAX — 8
peanvHocmu 3mom npoyecc ouenv caodxchviil. Ho sma moodenv noszeonsem obwvscHumb
npoyeccyl, NPOUCXooaujue GHYmpU Memaild. max KaxK dNeKmpoHHbII 2a3 6e0ém cebs Kak
00bIUHbLIL 243, COCMOAWUT U3 MONEKYT, MO 0151 0OBACHEHUS €20 CEOUCHE MOICHO NPUMEHUMD
OCHOGHbVIE  NOJNOJNCEHUS  MOJIEKVAAPHO-KUHEMUYeCKOlU Mmeopul;, O08udceHue C680000HbIX
NEKMPOHOE NOOUUHAEMCS 3AKOHAM KIACCUYECKOU MEXAHUKU, 83AUMOOCUCMEUE DNeKMPOHO8
MedHcoy coboll He YUUmvléaemcs.

Takum 00pazoM, OCHOBHOE COJEp)KaHHE YPOKa IeIecooOpa3sHO MOCTPOUTH HAa OCHOBE
CJIEIYIOIIMX TOJIOKEHUM:

e Kiaccuduranus BEmecTB 110 UX CIIOCOOHOCTH MPOBOANUTE IEKTPUICSCKUHN TOK.

e lctopus mNOsBICHUS KIACCUYECKOH BIEKTPOHHOM TEOpUU BIEKTPONPOBOJIUMOCTH
METAaJIIOB.

e  Ou3NYECKUH MEXaHU3M SJIEKTPONPOBOJTHOCTH METAJLIOB.

e CkopocTh CBOOOJIHBIX JJIEKTPOHOB B METaLIaX.

[Toce nccnenoBanus MOCICTHETO MOJOKEHUS! yUaIHecs T0JDKHBI Y3HATh, YTO CKOPOCTh
3J1eKTPUYECKOT0 TOKA B IPOBOJHUKE W CKOPOCTH CBOOOAHBIX 3JI€KTPOHOB 3TO COBEpPLICH-
HO pasHble MOHATHA. ['0BOps 00 0ueHb OOJIBIION CKOPOCTH DIEKTPHUYECKOTO TOKa B IPOBOJI-
HUKE, IMEIOT B BUJLy CKOPOCTb PaclipOCTpaHEHUS JEHCTBHS 3JIEKTPUIECKOTO TI0JISl Ha 3apsi/ibl
B IIPOBOJHHUKE. DTO AeiiCTBYE, PACIPOCTPAHAACH CO CKOPOCTHIO = 3 - 108 % (B Bakyy™me), TI04-

TH MTHOBEHHO JJOXOJUT JI0 CBOOOIHBIX JIEKTPOHOB, PACHIONIOKEHHBIX B IIPOU3BOJIbHBIX TOY-
Kax TPOBOJHMKA U MPUBOJMT X B HAIpaBICHHOE JBIXEHUE. B pe3ynbrare aToro necTeus
BCe CBOOOJHBIE 3JIEKTPOHBI, HAXOAAIINECS B Pa3HBIX TOYKAX IPOBOJHHMKA, HAUWHAIOT TIepe-
MEIIATECS C OUEHb Maloi CKOPOCThIO. [109TOMY roBOpsl O CKOPOCTH 3IEKTPUUECKOTO TOKA,
HMEIOT B BUIY CKOPOCTh PaclpOCTPAaHEHHUS B IPOBOIHHUKE SIIEKTPHUECKOTO MOJIS.

ITocne storo Ha sTame «TBOpUeckoe NMPUMEHEHHE» yUSHHUKH 0e3 3aTpyIHEHHH CMOTYT
PELINTH 3a/IaHHYIO 3a7ady.

3aoaua. 3a xakoe BpeMs NEKTPUUCCKUI TOK TI0 MPOBOAaM 00ImIeH amuHoi 450 kM moc-
turaet u3 baky 1o Banakena? CKOpocThb 3eKTPHYECKOTO TOKa B TpoBojax 2,5 - 10° km/c.

Jlano Pemenue Berancnenus
=4 450
s =450k s t=s——c=1810"
v=12,5-105— t== 2,5-10
c v
t—?

IIpennaraemble Ta0JMIBI 1 cXeMbl. 3a7aHne, JaHHOE B OJ10ke F yueOHuKa, CIyKUT 171
CaMOCTOSTEILHOTO 0000IIEHHS YUAIIUMUCS OCHOBHBIX 3HAHHI, U3yYCHHBIX B TEYCHUE YPOKa.
B kimaccax ¢ TEXHMYECKMM OCHAIEHHMEM YYHUTENb MOXET TPEICTaBUTh 3a/laHHe B
WHTEpaKTHUBHOW (hopMe Ha ofHOH U3 mporpamm Activinspire, Mimio, Power Point. B sTom
cllydae ydalyecsi OTMEYaloT B COOTBETCTBYIOIIMX YacCTSX 3JCKTPOHHOW IOCKH 3HAa4YEHHE
KIIIOUEBBIX CJIOB M COCAMHSIOT C MPHJIOKECHHBIMH PUCYHKaMH. J{JIsl TPOBEPKH MPaBUITBHBIX
OTBETOB I1€JIECO00Pa3HO BOCIIOIB30BAThHCS (DYHKIMEH CEKPETHOCTH.
Mooenv «31eKmpoHHbIIL 2a3»

CKOpOCmb DJIeKMPU4ecKoco moka 6 npoeodﬁuke ‘

OcHOBHbLE NOJIONCEHUS KNACCUYECKOU SﬂeKmpOHHOﬁ meopuu memajilos
DJIEeKTPOHHBIE PecypChI
1. http://’www.myshared.ru/slide/445980/

2. https://www.youtube.com/watch?v=qZ8aM69CITc ‘ *




OuenuBanmne. [[J1s onpeaeseHus! CTENCHN TOCTIKEHNUS TOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUUMH KPUTEPUIMU.
Kpurepun oueHuBanus: kiaccuguxayus, odvsacHenue

110 UX CIIOCOOHOCTH
MIPOBOJIUTE DJIEKTPH-
YECKUH TOK.

10 UX CIIOCOOHOCTH
IIPOBOJIUTH DJIEKTPHU-
YECKHI TOK.

BEILIECTBA IO UX CIIO-
COOHOCTH TIPOBOANTD
JJEKTPUYECKHUH TOK.

I ypoBensn 11 ypoBenb 111 ypoBeHb IV ypoBenb
Hesepho knaccu- C TpynoM Kiaccu- B ocHOBHOM BepHO Bepno xnaccudu-
¢unupyer BemecTa ¢unupyer BemecTa KJaccupUIUpyeT LUPYET BELIECTBA 110

HX CIIOCOOHOCTH
IIPOBOJUTH
3JEKTPUYECKHUN TOK.

C noMOUIBIO yUUTEIS
O0O0BSACHACT MEXaHU3M

Jomnyckas om0k,
O0OBICHSIET MEXaHU3M

YacTuyHO BEpPHO

TouHO 00BsICHSET

OOBACHSIET MCXaHM3M | MEXaHHM3M
3JIEKTpUYECKON 9JEKTPUIECKON 3JEKTPUIECKON 9JIEKTPUIECKON
TPOBOAUMOCTH TIPOBOAUMOCTH TIPOBOAUMOCTH MIPOBOAUMOCTH
METaJUTHYECKUX METaJUTHYECKHX METaJUTHYECKHX METaJUTHYECKHX
TPOBOJHHUKOB. TIPOBOJHHUKOB. TIPOBOJHHUKOB. TIPOBOJHUKOB.

B komn1e ypoka paboune TUCTKH COOUPAIOTCS U JOOABIIOTCS B TOPT(OIHO YIAIITHXCSL.

Ypoxk 2/ Tema: SBABUCUMOCTD COITPOTUBJIEHUA METAJIJIOB
OT TEMIIEPATYPbBI
2.1.3. KnaccupunupyeT BemecTBO MO ero CTPOSHUIO U CBOWCTBAM.

3.1.1. Ucnonb3yeT mpuOOpPHI LISl H3yUSHUSI AIEKTPOMArHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIIEPHBIX SBICHUM.

Toxcranpapret 3.1.2. OnpenenseT 3aBUCIMOCTh MKy HU3NUECKIMHU BEeTHIHHAMH,
XapaKTePH3YIOIMMH 3JIEKTPOMarHUTHEIE (MarHATHBIE W CBETOBEIC),
ATOMHBIE U SJICPHBIC SIBICHHSI.
e OOBACHSIET yBEITMYCHNE CONPOTHBICHUS METAINIMYECKOTO IIPOBOJHUKA

Pe3yabTaTsl C POCTOM TEMITepaTypsl Ha OCHOBAaHUH 3JIEKTPOHHOH TEOPHHU.

o0yueHusi e [IpocThIMK OTIBITaMH IIPOBEPSIET 3aBHCUMOCTH COIPOTHBIICHHS

METAJUTMNYECKUX IPOBOMAHUKOB OT TEMIIEPATYPHI.
C 10 MOTUBAILIUY ACSITEILHOCTH YUaIlTUMCS MOXHO pa3faTh 3apaHee MOArOTOBICHHBIH
JTUIAKTHUECKHUM MaTepuall — JJUCTOUYKHU C BOMTPOCAMU. YUalluecs 3aucChbiBalOT OTBETHI HA
BOIIPOCHI, COJICPKAHUE KOTOPHIX MOKET OBITh CIICYIOIIHM:
e  Kak 3aBUCHT CONPOTUBIIEHHE MPOBOJHUKA OT €0 JJIUHBI?
e  Kak 3aBUCUT CONPOTUBIIEHHE MPOBOJHUKA OT IUIOLIAIN €r0 MONEPEUHOT0 CEUeHUs?
e Kak 3aBUCUT CONPOTUBIIEHHE IPOBOJHUKA OT MaTepuaia, U3 KOTOPOTO MPOBOJTHUK
HU3rOTOBJICH?
e  Kax 3aBUCHT CONIPOTHBIICHHE IIPOBOJHHUKA OT €r0 TEMIEePaTyphI?
e Uro sBiseTcst equHUIECH n3MepeHus conporusieans B CHU?
ComnpoTHUBIICHUE TPOBOAHUKA Kak 3aBucut? I'paduyeckoe nzobpakeHue
No 3aBUCHT OT 3aBUCHUMOCTH
1 JUIMHBI
2 IJIo1agu nonepeyHoro CEUCHUsA
3 | marepuana
4 | Temmepatypsl
OTBeTHI yJaIuxcs BEICIYIINBAIOTCS, HANOOJIee HHTEPECH
cst Ha gocke. [locTeneHHO popMUpyeTCs UCCIenoBaTeN
HccnenoBarenbekuii Bonmpoc: Kax mMoocHo 06bACH
U €20 3a6UCUMOCMb O MeMnepamypuvl Ha




HUccnenosanue «IIpoBepka 3aBUCUMOCTH COIPOTHUBIICHHS IIPOBOTHHIKA OT TEMIIEPATYPhD»
MOXET CTaThb NPUYMHON BO3HMKHOBEHHS PA3IMYHBIX MPEANONOXKEeHHH ydammxcs. OHH
HaOMIOAIOT 32 TEM, KaK M3MEHSETCsS] CHJIa TOKAa B IENH NPU HAarpeBaHUH M OXJIAKICHUH
METAUTMYECKOH CIIMPAIH 110 TTOKa3aHUsIM aMIIepMeTpa.

Pexomenoayuu 1. Amnepmemp (unu eanveéanomemp) HAOO NOO20MOBUML K ONLIMY
sapanee. [{na 5mMo20 ¢ NOMOWBIO 8UHMA HA 3A0Hell NAHeU HA00 OMPe2yIUPO8aAms HY1e60e
noaodicenue 8 Kpatitell 1e60il mouxe.

2. B knaccax, e0e Hem amnepmempd, MOHCHO 80CHONb308AMNbCA NAMROYUKOU KAPMAHHO2O0
@onapa. Ilpu uacpesanuu cnupaiu yuawuecs OyOoym uemxo HAOMOO0amb yMeHbuleHUe
ApKOCMU CBeYeHUS TAMNOUKU.

OO06CyXIeHne pe3yIbTaTOB MOKHO MTPOBECTH HA OCHOBE BOMIPOCOB U3 YUSOHHKA!

o Hccnenosanne 3HaueHne OO6cyxneHne
CHJIBI TOKa pe3yJibTaTa
1 IIpu HarpeBaHUU METAJUIMYECKON CIIUPAIH C TOKOM
2 IIpu oxnax1eHNH METAIIMYECKON CIIUPAIN ¢ TOKOM

VYyamuecs IepeHOCsT 3aM0THEHHYIO TaOJINIly B pabovne JIMCTKH.

Ha cnenyromem tane yganuxcs AT Ha rpynnsl 1o 4-5 yenosek. IM MOXKHO OPYYHTS,
O3HAKOMUBILUCH C TEOPETUIECKIMH CBEACHUAMH U3 0s10ka C, MOrOTOBHUTH MPE3EHTAIHNIO Ha
OCHOBE CJIEIYIOIUX BOIIPOCOB:

1. Kak MeHseTcs CONpOTHBIICHHE METAJUTMYECKOTO TPOBOAHUKA ITPH €TO HATPEBAHUH?

2. Kakoii BeIMYMHON XapaKTepu3yeTcs 3aBHCHMOCTb CONPOTHUBICHHS METAIJIOB M
CIUIaBOB OT TEMIIEpaTyphI?

3. K kakoMy BBIBOJly MOXKHO NPUHTH MPH CPABHEHHU TEMIIEPATYPHBIX KOA(PPHUIUEHTOB
COIIPOTHUBJICHUS METAJLIOB U CIUIaBOB.

4.  UYro Takoe CBEpXMPOBOJUMOCTH?

Bpewms, BblieneHHOE Ha HCIIOIHEHHE UCCIIEOBAHHUS, 3aBUCUT OT YPOBHSI IOJITOTOBKH KJlac-
ca. OHO MOXeT OBITh Pa3HBIM IS PA3HBIX KIJIACCOB — 3TO BPEMS OIIPE/ICIISIETCS YUUTEIEM.

[Tocne oOCyXIEeHUS TPE3EHTALMH yYUTENb JOJDKEH JOBECTH IO BHUMAHMS yYalluxcs
HECKOJIbKO MOMEHTOB, XapaKTEPHBIX IJIS 3TOU TEMBI:

© MO>XHO YCTaHOBUTB CBSI3b MEXK/Y 3JIEKTPOIPOBOJHOCTHIO METAIIOB M UX TEILIONIPOBOAHOC-
THIO. YYaIIMMCSl U3BECTHO, YTO METAIUIBI 00JIAIAfOT W XOPOLIEH 3IIEKTPOIPOBOTHOCTHIO,
BBICOKOH TETIOMPOBOTHOCTHIO. COTIIACHO KITACCHIECKOH AIIEKTPOHHOM TEOPHHU SJCKTPOHBI
IIPHU JBWKEHUM B METalIaX NEPEHOCAT HE TOIBKO JJIEKTPHUUECKUI 3apsl, HO M SHEPIHIO
TEIUIOBOTO JBIKEHUS] — KHHETHYECKYIO SHepruio. M3-3a oueHb OOJBIION KOHIICHTPALUU
3JIEKTPOHOB B METajIaX BCE TEIMJIO, MOKHO CKa3aTh, NEPEHOCUTCS DJICKTPOHAMH, MOHBI
KPUCTAJUTMYECKON peIIeTKH Majo ydYacTBYIOT B 3ToM mpoitecce. [loatomy Xopormro
MIPOBOJIAIINE IEKTPUUECKUN TOK METAJIIBI IBJSIFOTCA U XOPOILIMMHU MPOBOJHUKAMH TEIIa.
® 3aBHCHUMOCTH COTIPOTUBIICHUS METAJJIOB U CIIAaBOB XapaKTepU3YIOT BEIMYMHOM, Ha3bIBae-
MOH TeMIIepaTypHbIM KOI(Q(QHUIIMEHTOM CONPOTHUBICHHS:
Ry — Ry
RoAT *

JleMoHCTpHpYyeTcs TabnuIa 3HaYeHUH TeMIepaTypHbIX KOdQUIIEeHTO
JUIS YMCTBIX METAJUIOB U CILUIaBOB:
TemnepaTypHbIit
Merann K03 pHUIHEHT
COIIPOTUBJICHUS, (%)

Cepebpo 0,0037 JlatyHp

a =




AnroMuHUR 0,0038 Huxpom 0,0001
0071513 0,0037 Huxkens 0,0001
Menp 0,0043 MaHranuT 0,00003
OmoBo 0,0042 Koncranran 0,00002

Tabnuia aHaM3UpyeTcs M AENACTCsl TAKOW BBIBOJ: TeMIlepaTypHble KOd(QQUIMEHTHI cotl-
POTHBIICHHS] YNCTBIX METAJUIOB MaJI0 OTJIMYAIOTCS JPYT OT JIpyra — 3Ta pa3HHIA NPHOIH3H-

1
TenpHO paBHa =~ 0,004 P TemneparypHbie KO3((GHUIUESHTHI CONMPOTUBIICHUS! CIUIABOB B 3HA-

YUTETHHON CTETNIEHW MEHBINE TEMIIEPATypHBIX KOI(Q(UIMEHTOB CONPOTHBICHHS YHUCTBIX Me-
TAJUIOB M WX 3HAYEHMS PE3KO OTIMYAIOTCA APYT OT Apyra. JTO 3HAYMT, YTO COMPOTHBIICHUS
CIIJTABOB MaJIO MEHSIOTCS C U3MEHEHHEM MX TEMIIEpaTypbl. Y HEKOTOPBIX CILUIABOB, HAIIPUMED,
IIPY HArpeBaHUU KOHCTaHTaHA Y MAHTAHMHA UX CONPOTHUBIICHUSI COBCEM HE MEHSIOTCS.

e CoracHO KJIACCHYECKOH 3IICKTPOHHOM TEOPHH, C TIOHMKEHHEM TEMIIEPATyPhl COIPOTHB-
JICHUE METAJUIOB — UX yJEeIbHOE CONPOTHUBICHHUE, IOCTENICHHO yMEHbIIaeTcs. Takas 3aBu-
CHUMOCTDH COTIPOTUBJICHHUS OT TEMIICPATYPHI Ha6moz[aeTc;1 TIpH BBICOKUX TEMIIEpATypax. Ho
IIPU JIOCTAaTOYHOM ITOHM)KEHWH TEMIepaTypbl (Heckoibko KenbBHH) 3Ta 3aBHCHMOCTB
CTaHOBUTCs COBEpUICHHO Apyroi. CHaudana KakeTcs, YTO yJEeNIbHOE CONPOTUBIICHHUE YXKe
He 3aBUCHUT OT TEMIIEPATypsl ¥ IPUHUMAET OINPEICIEHHOE OrPaHMUCHHOE 3HAUCHHUE.

Ecnu emé HeMHOTO MOHU3UTH TEMIIEPATypy, TO y HEKOTOPBIX METAJUIOB HaOmomaercs
CBEpXITPOBOANMOCTh. Hamo OTMETHTH, YTO CBEPXIPOBOJMMOCTh HAOIIOAETCSI HE TOJIBKO Y
XUMHYECKHX HJIEMEHTOB, HO U y HEKOTOPBIX XUMHUYECKUX COEIUHEHUH U CIuaBoB. CBepx-
MIPOBOAHUKH 00JIaAAIOT OJHUM HEOOBIKHOBCHHBIM CBOWCTBOM: €CII B HUX BO3HHKAET JJIEK-
TPUYIECKUH TOK, TO OH MOXET CyIIIECTBOBATh OYCHB JIOJTO U B OTCYTCTBUHM NCTOYHHKA TOKA.
TBopYeckoe mpUMeHeHHeE.

JaHo Pemenue
t; = 0°C, R, = R (1 + aAt).
R, =480nm, At =t, —t;.
t, = 110°C,
1 Brranciaenne
ap = 3,8 10_30— 1
C R, =4,80m- (1 +3,8-1073—- 110°C) = 6,8064 Om.
Rz -? °C
Otsert: 6,8064 Om

IIpenJioxkeHHbIe TAGJMIBI U CXEMBI.
Brinonaenue 3amanus, JaHHOTO B pasjene «YTo BB y3HATU?Y, CIIYKHUT CaMOCTOSTEIb-
HOMY O0OOOIIEHHUIO YYAIIMMHKCS] OCHOBHBIX 3HaHHM, MOJYYCHHBIX B TEUCHHE YPOKa.

Temnepamypa, npu kKomopotii 31eKkmpuieckoe
conpomueienie npogoOHUKA CMAHOBUMCS PABHO HYIIO

Csepxnpogooumocms
7151 caMOCTOATENBHOTO OLICHUBAHMSI CBOUX PE3YJIBTATOB YYAIIUMHUCS BBIIOIHSIIOTCS
3ananus u3 paszgena «lIposepbre cBOM 3HaHM». BBINOIHAA 3TH 3a1aHUs, YYEHUKU MOTYT

MPOBEPUTH, YTO OHU Y3HAIMU HA YPOKE O 3aBUCUMOCTH CONPOTUBIICHUS METAIIINYECKOTO

MIPOBO/IHUKA OT CONPOTHBIICHHUSI.
JJIeKTPOHHBbIE Pecypchl 3
1. hittps://www.youtube.com/watch?v=NLIvjrwQNX8
2. class-fizika.narod.ru»Ceepxnpogooumocme
OuenunBanue. {51 onpeneneHus CTENEHN JOCTHXKEHUS MO JIGITHOM 11 OydeHus
MOYKHO BOCIIOJIE30BaThCS CIEAYIOIIUMU KPHUTEPHSIMH.
Kputepnu oneHUBaHUA: Kiaccuguxayus, 06vacHeHue




I ypoBenn

II ypoBennb

III ypoBennb

IV ypoBenn

B ocHOBHOM HEBEpPHO
0OBSICHSCT yBETHYC-
HHE COTPOTUBIICHUS
METaJUTHYECKOTO IPo-
BOJHHKA IIPU €T0 Har-
peBaHHH Ha OCHOBE
KJIaCCHYECKOM
DJIEKTPOHHOW TEOPHH.

C omunbkaMu
O0OBSICHSCT yBEIHUC-
HUE CONPOTUBJICHUS
METAJLINYECKOTO
MIPOBOJHUKA TIPH €T0
HarpeBaHUH Ha
OCHOBE KJIACCHYECKOM
9JIEKTPOHHOH TEOpuH.

B ocHOBHOM BepHO
O0OBSICHSCT yBEIHUC-
HUE CONPOTUBJICHUS
METAJLINYECKOTO
MIPOBOJHKKA TIPH €T0
HarpeBaHUH Ha
OCHOBE KJIACCHYECKOU
9JIEKTPOHHOH TEOpuH.

TouHO 00BsACHSET
YBEITHUCHUE COTPO-
THBJIEHHS METAJIN-
YECKOro MPOBOTHHUKA
U €r0 HarpeBaHUU
Ha OCHOBE
KJIACCHYECKOM
JJIEKTPOHHOW TEOPHUH.

C noMouibo yuuTesst
TIPOCTHIMH OIBITAMHU
HPOBEPSET 3aBUCH-
MOCTb COIIPOTHBIIE-
HHS METAJUTHYECKHX
MIPOBOJHHUKOB OT
TeMIIepaTypBbL.

C TpyoM npoBepsier
MPOCTBIMHU OIBITAMHU
3aBUCHMOCTB COIPO-
TUBJICHUS] METAJLIHU-
YECKUX MPOBOJHUKOB
OT TEMIIEPATyPHI.

B ocHOBHOM BepHO
MIpOBEpsET NPOCTHIMU
OTIBITAMH 3aBHCH-
MOCTb COTPOTHUBIIE-
HUSI METAJUTHYECKUX
MIPOBOJHHUKOB OT
TEeMIIEpaTyphl.

IIpaBunsHO npoBe-
PpseT IPOCTBIMU OIIbI-
TaMHU 3aBUCHMOCTh
COMPOTHBIIEHUS
METATHIECKUX
MIPOBOJHHUKOB OT
TeMIEepaTypsl.

B xoHIe ypoka pabodue JIMCTKH COOUparoTcsa 1 J00ABIIOTCSA B MOPT(OIHO YUaALTHXCS.

Vpok 3 / PELIEHUE 3AJIAY

Ha YPOKE MOKHO BBIINIOJIHUTL 3aJIlaHU U3 YIIPAKHCHUA 1.1. Hmxe MMPUBCACHBI PCIICHUS
HCEKOTOPBIX 3a7a4.

1 Jlano u npeobpa3oBanue Pemenne Brruncnenue
v=10,006"=610"5> 5=6107°=-86400 ¢ = 5184 - 107°m ~
t=24 uac = 86400 ¢ s-ut ~52m

s—?

2 Jano Peumenne u BoIumcjieHue

to = 0°C R=Ro (1+at)
Ry =40mM _ ( _ ] _31_ o)_
t— —180°C R=40M-{1—-43-10 C 180°C) =
51 =40Mm-(1-0,774) = 0,904 Om.
a=43-10"°=
C
R-?
3 JlaHo u npeobOpa3oBaHue Perenne Brrancnenne
— KM _ 2. 108 M R 6,4-10°
9 300000C 3-10 . t1=—3 t = S —002¢
R; = 6,4-10%M v 3-10
— L1011
R3C = 1,5 104 m R3C 1’5 . 1011
ty; tz—? t; = T t, = W =500 c = 8,3 MUH

S




Ypox 4/ Tema: JJIEKTPHUECKHUHN TOK B DJEKTPOJIUTAX

2.1.3. KnaccupuuupyeT BeIecTBO MO €ro CTPOSHUIO U CBOWCTBAM.
HoacranaapThl 2.1.4. CocTaBisieT U pemaeT 3aa4u, OTHOCSIIHECS K CTPOCHUIO U
CBOMCTBaM BEIIECTBA.

e OOBsACHIET HU3NUECKUH MEXAHU3M DIEKTPOIIPOBOJHOCTH

JIIEKTPOIIUTOB.

Pe3yabTaTbl

N a— e [IpocThIMHU OMBITAMU IPOBEPSIET MEXAHU3M 3JIEKTPOINPOBOJHOCTH
g JIIEKTPOIIUTOB.

e Perraet KOJIM4eCTBEHHBIE 3ala4v Ha 3aKOH SHeKTpOJ'II/Ba.

Ypok MOXHO HayaTh C TEKCTa, TaHHOTO B 0J10Ke A ydcOHmKa. Co3qaBasi BHYTPUIIPEIMET-
HYFO MHTETPAIMIO ¥ CCHUTAsICh Ha 3HAHUSI, MPHOOPETCHHBIC YYAITUMUCS B 6-M U 8-M Kiaccax,
YUUTEIb NPEAIaracT UM OTBETUTh Ha CIIEAYIOLINE BOTIPOCHL, UCIIOIb3Ysl OTH 3HAHUSI:

— Y0 sABIAETCS MPHIUHON BOSHUKHOBEHHUS DIICKTPUIECKOTO TOKA B IIPOBOTHUKAX ?

— Kaxkue yciioBus JOKHBI BEITOHATHCS JUIST BOSHUKHOBEHHS DIIEKTPHYECKOTO TOKA?

—ITouemy MOKpO€E AepEeBO MPOBOJAUT IIEKTPUUECKHUI TOK, XOTSI CyX0O€ IEPEBO IEKTPUUEC-
KU TOK HE TIPOBOUT?

— 3a cuéT KaKuX HOCHUTEJeH 3apsia OOBIKHOBEHHAs BOA MIPOBOIUT ANEKTPUUECKUHA TOK?
B pesynbrate 00CYXICHHS BOIPOCOB MOCTCICHHO (POPMHUPYETCS HCCICI0BATEIBCKUN BOII-
poc.

UccaenoBarenbekuii Bompoc: Kak 00wsACHAemMCs: MEXAHUIM  AeKMPONPOEOOHOCHU
Jicuoxkocme?

Yuurenb AeTUT KIIacc Ha TPYIITBI KAKIM-THOO YIOOHBIM CITOcOO0M. [ pyIIIIBI BBITOTHSIOT
nmarHoe B 0s10ke B yueOHMKa nccnenoBanue «IlogeMy KUAKOCTh, 00pa3oBaHHAS CMEIICHHEM
IBYX IUAJICKTPUKOB, TIPOBOAUT AIIEKTPHUICCKHUNA TOK?» YUHTEIh KOHTPOIHUPYET MPAaBUIBHOCTh
cOOpKH DIEKTPUYECKOI IIeTH, COCTOSIICH M3 cocyla ¢ IUCTHUIMPOBAHHOM BOJIOW, IBYX
YTOJIBHBIX 3JIEKTPOJOB, JAMIOUYKH, KIIH0Ya U UCTOYHUKA TOKa.

Vyamuecs yCTaHaBIMBAIOT, YTO W AUCTWUIMPOBAHHAs BOJA, M TMHINEBas COJIb B
OTIIETLHOCTH SIBIISIOTCS TUAJIEKTPUKAMU U HE TIPOBOSAT dJIeKTprueckuii Tok. Ho mpu nobas-
JICHUH K JUCTHUJUIMPOBAHHOM BOJIE MUIIEBOM COJIM B 3JIEKTPUUECKOM LIEMM BO3HUKAET 3JICK-
TPUYCCKHI TOK M HUTh HaKajia JIAMIOYKH 3aropactcs. OOCYKICHUE pe3ylbTaTOB UCCICIIO-
BaHUS MOXKHO ITPOBECTH C IIOMOIIIBIO BOIIPOCOB, TAHHBIX B YYCOHHKE. 31€Ch HY)KHO CChLUIAThCS
Ha 3HAHWS y4alluXCcs, KOTOPBIC OHU MPUOOPENU Ha YPOKAX XUMUH:

— [NoueMy MUCTHIITUPOBAaHHAS BOJA U MUILEBAS COJIb SBISIOTCS AUIEKTPUKAMU?

— YT0 Mpon301LLIO MPU CMEILIMBAHUH ABYX JTUDJIEKTPUKOB - IUCTUJUIUPOBAHHOW BOJIBI U MU~
LIEBOM COJU, B PE3YJIbTATE YETO MOTyUYEHHBIN PaCTBOP CTaJl MPOBOAUTH SJEKTPUUECKUI TOK?

— Y10 TaKoe IEKTPOIUTHIECKAS TUCCOITHAIUS?

— Kakue HocuTenn 3apsga OCYLIECTBISIIOT TNPOXOXKIEHHE 3JIEKTPUUECKOTO TOKa B
KUIOKOCTIX?

HoBbie 3HaHMS HOCAT XapakTep MOBTOPEHUS YK€ W3BECTHOTO MaTepuana, MpOoneHHOTO
10 XUMHUH. B COOTBETCTBUU C IENAMU OOYUYEHHS ydaluecsl 3HAKOMATCS ¢ TEOPETHUUECKH
MaTepHalioM, OTHOCAIIMMCS K TeMe, OOCY>KIAl0T OTBEThI Ha BOMPOCHI B MOJATOTOBJICHHBI
YUHUTEJIEM TUAAKTUYECKUX JIUCTKaX M TOTOBSIT MPE3CHTAIUIO. Coz[epvne nfig3eHra
JIOJIKHO OXBATUTh CJIETYIOIINE TTOJIOKEHHUS:

© DIEKTPOIUTHYECKAS] JUCCOLMALUS.
e [Ipuposa HOHHON TPOBOJUMOCTH.
© 3aKOH 2JIEKTPOIIU3a. ‘



BerlcnymaB npe3eHTanuy rpyI, YYUTelnb MOXKET pa3bsic-
HUTb OPUPOIY DJIEKTPOIPOBOIHOCTH >KUAKOCTEH JIEMOHC-
Tpauyeld CIeNHUANbHO IIOATOTOBJICHHOTO JKCIICPUMEHTA.
OTOT HKCIIEPUMEHT, BO-TIEPBBIX, MOATBEPXKIAET TOT (DaKT,
YTO JIIEKTPHUUECKUH TOK B KUJKOCTSIX SBISIETCS PE3yIbTaTOM
JBIDKCHHUS TIOJIOKUTEIBHBIX M OTPHUIIATENbHBIX HOHOB B
MPOTHUBOIIOJOKHBIX ~ HAMPABICHUSX, BO-BTOPBIX, JeiaeT
BUIMMBIM [IBIDKCHHE UOHOB B 3JICKTPOJIUTE.

Dmom unmepechnvlii IKCHEPUMEHIM MAKOE: PUTbMPOBATbHASL OyMa2a CMAYUBAEMCSL 8
pacmeope nuweol Conu U yKpeniaemcs Ha ni0CKOU CmeKIAHHOU nosepxnocmu (puc.l). Ha
He2o nomewarom 0ee y3Kue MNOAOCKU QUIbMPOSANbHOU OyMazu: nepeds NnoiocKd
CMAqUB8Aemcst pacmeopom Xaopuoa meou, a 6mopas pacmeopom coau ouxpoma xkaaus. Ilepeas
NONOCKA NOOCOCOUHAEMCST K NOLOACUMENbHOMY HONIOCY, d 6MOpas K OMPUYAmerbHOMY
nomocy ucmounuka moxa (puc.l). Ilpu 603HUKHOGEHUU INEKMPUUECKO20 NONSL MENCOY
INEKMPOOAMU BOKPY2 KAMOOA 06paA3yemcst 001acmb HCENMO20 Y6ema U ¢ MedeHUeM PeMeHU
pacwupsiemcst Kk anody. Bokpye anoda dce obpazyemcs obracms cune2o ygema, KOmopas
pacnpocmpansiemcs k kamoody. Credyem cooouuns yuawumcst, Ymo CUHULL Y8em 8 pacmeope
Ha OYMAdCHOU NOJIOCKe 00PA3YIoM UOHBL MeOU, d 0OAACb JHCENMO20 Yeema 00pa3yIom UOHbL
KUCTOMHO20 OCMANMKA.

Pexomenoayuu. B knaccax ¢ 6vblcOKUMU pe3yTbmamamu 00yYenusi 1yeiecoodpasHo

00BACHUMD CYUHOCTb DNEKMPOXUMULECKO20 dKeusarenma. Ommeyaemcs, ymo:
k=2
q
Dnekmpoxumudeckutl IK8USALEHMN YUCTEHHO PABEH MACCe 6eujecmaa, Bbl0enaIuecocs Ha
anekmpode npu npoxoxcoenuu uepes oaexkmponum 3apsoa 1 Ki. Dnekmpoxumuueckuil
9KGUBANEHM BEWECNEa 3ASUCUM O MOJAPHOU MACCHL U BAIEHMHOCIU. DMO 3HAYUM, YO
INEKMPOXUMUYECKUL IKGUBANEHIN PA3TUYEH He MONbKO Ol PA3HbIX 6eujecms, HO u O
PA3TUYHBIX COCOUHEHUL OOHO20 U MO20 Jice 6eujecmaa (8 IMUX COeOUHEHUsX BAIeHMHOCMU
paznuunsy). Hanpumep, 6 pacmeope xaopuoa meou (CuCl) medv oounosarenmmua. Ilpu
npoxosicoenuu uepes pacmeop sapsoa 1 Kn evidensemes 0,658 - 1076 kr meou. A 6 pacmeope
CuSO4 medw osyxsanenmuas u kaxcovie 1 Kn 3apsoa svidenssiom uz pacmsopa 0,329 - 10~6kr

KI

meou. Tloomomy 0ns nepeo2o pacmeopa Xumuueckuil sxeusanrenm meou k = 0,658 - 1076 o 4

Puc. 1

ons emopozo k = 0,329-1076 % 3amem yuumenv modcem damv KOPOMKYIO UHGOpMaAyuIo o

3a8UCUMOCIU npoyecca OelleHUs MONEKYIl 8eujecmad Ha UOHbLL - INeKMPOIUMULEeCcKOU Ouc-
coyuayuu, om memnepamypul, KOHYEHmMpayuu pacmeopa u OudNeKmpuyecKol npoHuyde-
mocmu pacmeopumens. ModcHo ommemums U HPOOEMOHCMPUPOBAMb IKCNEPUMEHMNATILHO,
UmMo ¢ NOGbIUEHUEM MeMNePamypsbl CIeneHb OUCCOYUAyUU pacmém, a 3mo o3Hauaem pocm
YUCTA NOJONCUMENbHBIX U OMPUYAMENbHbIX UOHO8. Bonee nodpobuvie ceedenusi 06 s3mom
yuawuecs nony4am 6 Cmapuiux Kuaccax.

C uenpio 5KOHOMUU BPEMEHHU B KJIaccaX C TEXHUYECKUM OCHAIIEHHWEM YUYHMTEIb MOXE

Activinspire, Mimio, Power Point.

IMpenaaraemble Tadauubl 1 cxembl: Ha stame
«TBopUeckoe TMPUMEHEHNE» YYalIHecs BBITIOIHIIOT
3amanne n3 OJgoka E. C menpio 3akperieHus mare-
pHaia ¥ ero MpUMCHEHHUs pemaetes 3amada. Ho Ha
3TOM JTaIlic y‘-II/ITeJ'IB MOXKET HpeﬂJ’[O}KI/ITL y‘IaIJ_[I/IMCSI




U CpaBHCHHC C IMMOMOLIbIO AHUArpaMMbl Benna MMpUpoabl BJICKTPONPOBOJAHOCTH METAJIOB U

JKHIKOCTEH.

B pasacice «Yto BH y3HaJ'II/I?» ydammuecs, pacKpbiBasg CMBICIT KIIIOYCBBIX CJIOB,
CaMOCTOATCIIBHO O606HIa}OT OCHOBHBIC 3HAaHU, HpI/I06peTeHHBIe B TCUCHUC YpOKa.

Kirouesrle cnoBa

OrnpeneneHue

Dnexmponum

Onexmpoauz

Dnekmpoaumuyeckas ouccoyuayus
Dnexmpuieckuii MoK 8 deKmponume

3axon SNleKmpoausa

J1J1st caMOCTOSITENBHOTO OIICHUBAHUSI COOCTBEHHBIX PE3YJIBTATOB yUaIHecs] MOTYT
BBINOJIHUTH 33J[aHUs U3 pasziesia B KoHIle yueOHnka «[IpoBepbTe cBOU 3HAHUSMY.
JJIeKTPOHHBbIE Pecypchl
1. https://www.youtube.com/watch?v=-ROZ0OKU5ncM
2. https://www.youtube.com/watch?v=yUk4RA95DYI
3. https://www.youtube.com/watch?v=h_SMD-QpTrI

OuenuBanue. /{7151 onmpe/ieNieHUs! CTENICHH TOCTHKEHHUS TOCTABICHHOMN e 00yUYCHUs
MOKHO BOCITIOJIb30BaThCS CIEAYIOIIMMU KPUTEPHSIMH.

Kpurtepuu onieHUBaHUs: 060CHO8AHUE, OnpedeNeHe

I ypoBenn

II ypoBenn

111 ypoBenn

IV yposens

C noMoIIbI0 yUUTEIs
00BsICHSCT (hHr3HuIec-
KUH MEXaHU3M
JNEKTPOIPOBOAHOCTH
SKHUIKOCTEH.

C ommbKkamMu 00bsIC-
HseT pusnyeckuit
MEXaHU3M JIEKTPO-
MIPOBOTHOCTH
SKHUIKOCTEH.

B ocHOBHOM BepHO
00BsCHSCT hu3Hudec-
KM MEXaHU3M 3JIeK-
TPONPOBOAHOCTH
JKUAKOCTEH.

BepHo 00BsicHsieT
¢busnyeckuii Mexa-
HH3M 3JIEKTPOIPO-
BOJHOCTH JKUAKOCTEH.

C moMonIpio yInuTems
[POBEPSIET MPOCTHIMH
OITBITAMH MEXaHH3M

Jlomyckast ommoKu
MPOBEPSAET MPOCTHIMHU
OTIBITAMHU MEXaHU3M

B ocHOBHOM BEPHO
IPOBEPAECT MPOCTHIMU
OnbITaMH MEXaHU3M

Touno MPOBEPACT
HNPOCTHIMH ONBITAMU
MCXaHU3M

ANIEKTPONPOBOAHOCTH | IJIEKTPONPOBOJHOCTH | DJICKTPOIPOBOTHOCTH | AJIEKTPONPOBOAHOCTH
KHUIKOCTEH. KHUIKOCTEH. JKUJIKOCTEH. KHJKOCTEH.
3arpyaHseTcs B C ommbkamu penraer YacTHuHO BEpHO pe- IIpaBunbHO pemnraeT
pelIeHn! KoJIndec- KOJIMYECTBEHHEIE IIaeT KOJTUIECTBEHHBIE | KOJMYECTBEHHBIE
TBEHHBIX 3a/[a4d Ha 3371241 Ha 3aKOH 3371241 Ha 3aKOH 3a7a4x Ha 3aKOH
3aKOH JJIEKTPONIHN3a. JIEKTPOJIH3A. UISKTPOJIU3A. JIEKTPOJIN3A.

B koHIle ypoka pabo4mne JINCTKU COOUPAOTCsI U JOOABIISIOTCS B IOPT(HOIIHO YHALHXCSL.
HOMamHee 3alaHue. MosxHO JaTh Irpynrmam 3aJaHue MMOATOTOBUTH IMPE3CHTAIUIO HA TEMY
«Pa3nuyHbIe MPUMEHEHUS JIEKTPOIN3a».

Ha ypoxe MOXHO BBINOJTHUTH 33aaHMsI U3 ynpakHeHus 1.2. Hrke mpuBeneHb! peleHus

Ypox 5/ PEHIEHUE 3AJTAY

3a1a4.
1. lano IIpeoGpa3oBanue Pemenne
m=7.84r 7,84-1073 kr g=2
KT k
k=1,12-10"—
Kn
q-?
2. JlaHo IlpeodpazoBanne | Pemenune




I=6A
t=10 Mun 600 ¢ k= m k= 1224107% ke _ 0,34-1076
m=1224r 1,224-103 kr q 6600 Kn K
k-7 _m
It
3. lano IIpeoGpa3oBanue Pewenne Bbiuncienue
t =150 MuH 3000 ¢ = — 1981073 ke _ .,
m=198r 1,98- 10~3kr kt 0,33:1076:3000 '
KT

k=10,33-10"6—

’ Kn
1-?
4. Jlano IIpeoGpa3oBanue Pemenue Boiuncienue
m=2,52r 2.52-1073 xr m = kit . 2,52+ 1073 Kr

K > = =~
k=1,12-10‘6K—; t=g 1,12-106-1,4 kr K1
:i}"‘ A ~ 16103 = 26,7 o
5. lano IIpeoOpa3oBanue Pemenue Boiuncienue
q=1Kn m = kq 1,11-1073 - 1500 2Kx
m; =1,11 mr 1,11-103 ¢ m_% M2 = 1 K
q2= 1500 Kn m, q, = 1,665 .
mp; — ? m, =
mi"lz
92

Ypox 6 / IPAKTUYECKASA PABOTA.
HNCCIEJOBAHMUE SAABJIEHUSA SJIEKTPOJIN3A

2.1.3. Knaccuguiupyer BemecTBO M0 ero CTPOSHHIO U CBOMCTBAM.
HoacranmapTol 3.1.1. Mcnonp3yet npuOOpHI TS H3yUeHUSI SIIEKTPOMarHUTHBIX
(MaFHI/ITHLIX u CBeTOBBIX), ATOMHBIX U AACPHBIX SIBJICHUH.
Pe3yabTaTbl
oﬁyqemm o 9KCHCpI/IMCHTaJ'H>H0 MPOBEPAECT BEPHOCTL 3aKOHA 3JICKTPOJIU3a.
Yuanmmcest pa3bsICcHIETCs 11eNb Pa0OThI, ONPEAEIAETCS MOCIECA0BATEILHOCTD €€ BBITIOIHEHHSL.
IIpencraBneHHbI 00pa3er mpoBeaeHUs paboTHl pa3padoTaH IS BHITOTHEHHS TapaMH.
Heo0xoauMmble pecypebl: NCTOYHHK ITIOCTOSIHHOTO TOKA, 3JCKTPOJIMTHYECKAs BaHHA,
pactBop cynbdara menu (CuSOy, dMeKTPOnbl, CEKYHIOMED, aMIIepMETp, PEocTar, KIkod,
BEChI, Pa3HOBECHI, OyMakHas cajdeTka, COeIMHUTENLHBIC TPOBO/IA.

JesATeIbHOCTD Ymenns, popmupyemble OuennBanue
Y y4aInuxcs (NpoBOOUMCsL CaMumMu y4auumucs)
VYyaruecs 3aIiChIBAIOT Ha3BaHHE PA0OTHI B paboure JUCTKH
3aoanue 1. O3zHakoMyIeHHe ¢ Tabopa- | YyammMcs mopydyaeTcs MpoBEPATH AP
B3BechTe KaTOx Ha Becax | TOPHBIM 00OpyoBaHNEM H | apyra. OHH 11O 0qep¢

" onpeAeInuTe €ro Mmaccy €T0 UCII0JIB30BAHUE. HpaK- 3aaHuC. 3a Ka)KHLIﬁ

mij. TUYECKOC ONPEACIICHUC }106aBH${CTC$I 1 J1.
SHa4YCHUA BCIIMYUHBI. YHUCIIO0 O, 0B 6

BITIO.
JIbHB.
MaJl




3aoanue 2.
[epepucyiite B pabounii
JIUCTOK CXeMy, U300pa-
KEHHYIO Ha PHCYHKE U 110
9TOl cxeme cobepute
JNMEKTPHYECKYO LIeTIb.

Cxemarmueckoe
Nn300paskeHne IPOCTOH
9JIEKTPUYECKOH 1IeTH U
yMeHHe COOpKH
3NEKTPUYECKON IIeTIH.

VYuamuecst IpoBepSIIOT ASSATENFHOCTD TO-
Bapuiieid. OHH PHCYIOT CXeMY IEKTPH-
YeCKOH LIeTN U COSAMHSISI Ha OCHOBE JTOI
nenu HOTpeGHTeJ’Iﬂ B IICITb, BBIMTOJHAOT
3a1aHue. 3a Ka)X10€ PaBUIBHOE MOICOoe-
MHEHUE MoTpeduTes Hauucsercs 1
Oayu1. MakcuManbHOe 9uciio 6aioB 6.

CxeMa NpaKTU4ecKon
pabotst

Buumanue: a) ne 3abuvisaiime, 51eKmpoo, Maccy Komopozo 6vl onpeodeiiaeme, A6IAemcs KamooOM U
COeOUHAeMCs K OMpUyamenbHoMy noaocy UCMo4YHUKa moka, b) cuna moka 6o 8pems onvima
N000epAHCUBACTNCS NOCMOSHHOU ¢ NOMOWbI0 peocmama, ¢) mabauyy 1.1 nepepucyiime 6 pabouuii
JIUCMOK U ommeyalime 8 Hell pe3y1bimamul UsmMepeHuil.

3aoanue 3. Omycture
JIEKTPOJIBI B BAaHHY C
pacTBOpOM, 3aMKHUTE
KJTIOY ¥ OTHOBPEMEHHO
BKJIOUHUTE CEKYHIOMED.
Crity TOKa B [ETIH TI0/I-
JiepXKHuBaiiTe paBHOU 2 A.

IIpakTugeckoe onpenene-
HUE 3HAYCHUN
HU3MEepSIeMbIX BEJTHUUH.

Vyamuecss cpaBHHUBAIOT paboTHl APYT
gpyra.  OOCyXmaroTcs  HEIOBTODSIO-
muecs OTBeThl. Pe3ynbpTaT paboTs! ome-
HUBAeTCs yduTeneM. MakcumanbHoe
4ucio 6amios 6.

Raoanue 4.

Uepes 8§ MUHYT pa3oMK-
HUTE 1ICTIb, BEICYIIIUTE Call-
(heTkoli KaTO U U3MEPHTE
C IIOMOIIIBIO BECOB €T0
Maccy m..

OsHakoMireHre ¢ 1abopa-
TOPHBIM 000pyIOBaHUEM H
€r0 MCIIOJIb30BaHUE.
IIpakTuueckoe onpenene-
HHE U3MEPAEMBIX
BEIIMYHUH.

Pesynbrar paboThl OIICHUBAETCS yUUTE-
11eM. MakcuMalbHOe 9KciIo 0aios 5.

Raoanue 5.
[ToBTOpHTE OMBIT emIe ABa
pasa: yepe3 Kaxaple 8

Hcnone3oBanue usmepu-
TENBHBIX MprbopoB. O3Ha-
KOMJICHHE C

PesynbpTaTel pabOTH OLIEHUBAIOTCS YIH-
TermeM. MakcHMalbHOE YHCI0 OaIoB 5.

MHHYT OIpeessiiTe Maccy | 1abopaTOpHBIM

KaTo/a U IPUCOSIMHUTE 000pyI0BaHUEM U €T0

€ro K OTPHLATEIbHOMY HCIOJIb30BAHHUE.

HOJIOCY.

3aoanue 6. YMeHne BBIYUCIATD VYyarmmuecst IpoOBEPSIIOT PE3yJIbTAaThI TO-

Boruncnure maccy menu,
BBIJICJIUBIIEHCS HA KaTOJE
3a 8 mun., 16 mun. u 24
MUH., UCTIONb3YS
BBIpaKEHUE M=m2 — m].

pe3yIbTaThl
9KCIIEPHMEHTA.

Bapuiieit. OHU BBITIOJHAIOT TPAKTHYEC-
KH€ 3aJJaHHs: BBIYHCIIAIOT 3HAUEHHS CO-
OTBETCTBYIOIIHMX BEJIMYHH. 32 KaXK0€
BEPHOE BBIYUCIICHUE TIPUCYIKIAETCS 2
bayma. MakcuMalibHOE YHCII0 0alioB 6.

3aoanue 7.

Mo popmyne g = It
BBIYHCIIACTCS KOJIHYEC-
TBO 3apsi/ia, IPOLICALIETO
4epe3 dICKTPOJIMT 33
COOTBETCTBYIOIIME
MPOMEXYTKH BPEMEHH.

‘YMeHue npoBoJuTh
MaTeMaTHYeCKHe
BBIYHCIICHUS,
COOTBETCTBYIOIIIE
MOJTyYSHHBIM B OIIBITE
3HAYEHUSIM BEJIMYMH.

VYyamuecst mpoBepsIIOT OTBETHI APYT
JIpyra U OLIEHWBAIOT MX. 3a KaXK(bIH
MPaBWIbHBIA OTBET ?!cyxcz[ TCS 2

Taxum obpazom: m = mi —ma; q=It

bayma. MakcumalbHO€E YUCIIo J10,



O0cyauTe pe3yabTaThl:
e  Kak 3aBHCHT Macca MeZIH, BBIIEIHBINEHCS Ha HIICKTPOJIE, OT KOJIIMIECTBA 3apsiia, IPOIIe -
IIero 4epe3 MeKTponuT. M306pasure 3Ty 3aBHCHMOCTH Ipaduiecky.

Ydamumcst mopy4aeTcs BEIYUCIUTD O600menne MaxkcuManbHO BO3MOKHOE
oO11ee YUCIO0 MOMyYeHHBIX 0AIIOB U yrcio 6amtos 40.
3ammcarth €ro B paboumii JIUCTOK.
Tabauna 1.1

Ne Macca xarona Macca menu, Bpems Cua DeKTpuYecKuit

OIIBITa BBIJICTIHMBIIIEHCS TOKa 3apsn
Ha KaToze
my (k) | my(xe) m(ke) t(mun,) | t(c) | 1(4) q (Kn)

1 8
2 16
3 24

OuennBanmne. {7151 onpeaeneHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeTH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIEIYIOIINMI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: npumenenue

I ypoBenn II ypoBenn 111 ypoBennb IV ypoBenb
C nmomomieio yuntens | CamocrosTensHO, HO | B ocHOBHOM Bepho nposepsieT
WU OJHOKJIACCHUKOB | JIOMyCKas OIIHOKH MIPAaBHIIBHO TPOBEPSIET | SKCIIEPUMEHTAIBHO
TIpoOBEpsIET IIpoBepsieT 9KCIEPHUMEHTAIBHO CIPaBEeIUBOCTh
9KCIEPUMEHTAIBHO 9KCIEPHUMEHTAIBHO CIPaBEeIIUBOCTh 3aKOHA JJIEKTPOIM3a.
CIIpaBeUIBOCTh CIpPaBEATHBOCTD 3aKOHA JJIEKTPOIIU3A.
3aKOHA JJIEKTPONIN3a. 3aKOHA JIEKTPOJIU3A.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.

Vpok 7/ Tema: SJEKTPHUECKHM TOK B BAKYYME

2.1.3. Knaccudumupyer BemecTBO IO €ro CTPOSHHIO U CBOMCTBAM.
HoacranaapThl 3.1.1. Mcnionp3yeT mpuOOpSI TS H3yYeHNUSI HIIEKTPOMATrHUTHBIX

(MaFHI/ITHBIX u CBeTOBBIX), ATOMHBIX U SIJICPHBIX SIBIICHHH.

o OOBICHSIET MEXaHU3M DJICKTPOIIPOBOAHOCTH BaKyyMma.
PesyabTaThl o [IpOCTBIMH OIIBITAMH MPOBEPSIET BOSHUKHOBEHHE JIEKTPHIECKOTO TOKA
00y4eHust B BaKyyMe.

¢ OGcyX/aeT yCTPOHCTBO M IPHHIIMI JEUCTBUS BaKyyMHBIX IIPHOOPOB.

MoTuBaIuo MOXHO OCYIIIECTBUTH, JOTIOJIHUB MaTepHal U3 y4eOHUKA TaKOW HHTEpECHOH
nHpopManuei u e€ oocyxKIeHHEM:

Cpedocmea maccogoli ungopmayuu uHo20a pacnpoCmMpansiion mMaxylo unpopmayuio:
«Acmponaemol, 6v11i05 U3 OPOUMANLHOU CIIAHYUU 8 OMKPLIMOE KOCMUYECKOe RPOCHPAH
npogenu ceapounvlie padomvl 8 NOBPEHCOCHHBIX YACMAX CMAHYUUY. Ycapluiag _mo
wjeHue, HABepHOe, HEKOMopble U3 8ac NOOYMAIOM, YMO OCHOBHbIM omz#
3eMHbIX YCI08ULL A6IAEMCA HATUYUe MAM 8AKYYMHO20 HPOCMPAHCMEA.
C8APOUHBIX pAOOM He0OX00UM IIeKMPUeCcKull MoK.

— Ho 6edv 6 saxyyme Hem 3apadicenHble 4acmuyvl —
€030amb INEKMPULECKUll MoK 8 axyyme?

IIpennonoxenus, BEIABUHYTHIE YUalllUMUCS, BBICITY
BAIOT MHTEPEC, OTMEYAIOTCS Ha JTOCKE. Yuatgaecst hopMu




Hccaenoarennckuii Bompoc: Kax MOJICHO co30amb 91eKmpuyeckutl mox 6 axyyme?

Krnacc nenutcs Ha TpymITbl, YUCIIO KOTOPBIX COOTBETCTBYET YKCITy HAOOPOB J1a00paTOPHBIX
TIPUHA/ICKHOCTEH 171l ITPOBEICHNS MCCIIEIOBAaHMS, TaHHOTO B 0J10Ke B yueOHuKa: «Bakyym -
9TO AMBJIEKTPHK WM IIPOBOHUK?» YUalyecs cHayaIa 3HAKOMSITCSI C yCTPOHCTBOM BaKyyMHOM
JIAMIIBL, @ 3aTeM BBIITOJHSIOT OMBIT: JJICKTPOMETP 3apsDKACTCS ITOJI0KUTENBHBIM 3apsoM (3TO
MOJKHO OCYIIECTBHUTH KaCaHWEM CTEKJITHHOM ITalOYKH, TIOTEPTOH O IIEPCTh), W HAOIIOICHHS
MTOKA3bIBAIOT, YTO OH HE pa3pspKaeTcs. YdJamuecs 3aIyMBIBAIOTCS Hall Pe3yJbTaTaMH OITBITA.
Janee 3aKiMbI BAKYYMHOTO JHOJA COSANHSIIOTCS ¢ HCTOYHMKOM TOKa. [Ipu 3aMbIkaHUU LieTH
CrMpalth KaTo/la HaKalIuBaeTCsl IOKPACHa, a AJIEKTPOMETP CHadalla pa3pshKaeTcsl, a 3aTeM CHOBa
3apsHKAeTCsl — OH MOKa3bIBACT MPOXOKICHUE TOKA Yepe3 BaKYyMHYIO JIaMITy.

W3 obcyxaeHuii pe3ybTaToB UCCICIOBAHUS YUallIuecs BbICHSIOT, YTO pa3psaka dIieK-
TPOMETpa MPOMCXOASAT OJHOBPEMEHHO C HAKAIMBAaHWEM KaToja Jiammbl. [lepex yyammmucs
BO3HMKAaET HOBas Mpobiema:

— Ilouemy coenmHeHHas K 3aMKHYTOH IIETTH BaKyyMHasl JJaMIia ITPOBOANT 3JICKTPUIECKHUH
TOK TOT[Ia, KOT/1a HAKAJIMBAETCSI KATO JIAMIIBI?

[To yxasaHWIO y4WTemNsl TPYNIBl y4YalluXcs HAauYMHAIOT 3HAKOMHUTBCS C TEOPETHUECKHM
MatepuasioM u3 Oaoka C ydeOHHMKA. YUUTENb MOXET NpPOJEMOHCTPUPOBATH aHUMAIUIO
«TepmodnekTpoHHasT SMHUCCHI» C Aucka «Dm3uka MyiabTHMeanay. llocime meMoHCTpanuu
TpyTIaM pa3faroTcsl TUAAKTUIECKHUE JIMCTKH U JaeTCs 3alaHie TOATOTOBUTH MIPE3CHTAIHIO,
OCHOBBIBAACH HA MOJIOKCHHUAX, YKa3aHHBIX Ha OTUX JIMCTKAX:

o ITonstue BaKyyMa, yCJIOBUA BOSHUKHOBECHUA DJICKTPUICCKOI'0 TOKAa B BaKyyMe€.
TepM0oaJIeKTpOHHAS] SMUCCHSL.

CpaBHEHHE 2JIEKTPONPOBOJHOCTEH METAIJIOB M BaKyyMa.
CBOMCTBA AJICKTPOHHOTO JTy4a (ITy4Ka).
BakyymHble npuOOpHI: MO, 3JIEKTPOHHO-ITyYeBast TpyOKa.

Jluneps! TPYNII BBICTYTIAIOT CO CBEACHUSIMU IO BHIIICYKa3aHHBIM ITOJIOKCHUSAM. Y UNTEIb
JIOJDKEH 00paTuTh BHIMAaHKE Ha CIIETYIONINE PEKOMEHIAIIUH:

Pexomenoayuu.

1. Iloo sakyymom nodpasymesaemcs cpeda ¢ MAaKol CMeneHbl0 pa3pedlcéHHoCmu, npu
KOMopou OIUHA c80000H020 Npobe2a MOAEKYL OKA3bleaemcst O0blULe PAZMEPO8 COCYOd Ul
paccmosinus mexcdy snekmpodamu. Taxum obpazom, eciu 8 cocyoe co30an 6aKyym, mo oc-
masuwiuecst 8 Hem MOIEKYIbl 2a3d, MOJMCHO CKA3AMb, C60600HO OBUINCYMCSL 8 NPOCIMPAHCMEE
MedACOY INEKMPOOAMU, He CHATKUBAACH OPY2 C OPY2OM. DMu MOAEKYIbl CHIAIKUBAIOMCSL TOIb-
KO € 271eKmpoOamu Ui co cmenkamu cocyoa. Mosicno ommemums, umo nouydenHue 6axKyyma
C 8bICOKOU CIENEHbIO PA3PENCEHHOCMU 3A8UCUM He MOJIbKO OM 0aslleHUst, HO U OM PA3Mepos
cocyoa. Hanpumep, npu paccmosinuu medxicoy anexkmpooamu 10 cm 8blcoxuil 6aKyym modicem
6b1mb cozo0an npu oasnenuu p = 107 mum pm.cm. Ho oasice npu daenenuu p = 107 mm pm.cm.
yucno monexyi 6 kascoom 1 cm® ocmaswiezocs 6 cocyoe 2aza pasno HecKoIbKUM MUATUAPOAM.
2. Tocne evicmynienutl y4awuxcst 0 sSGIeHUU MEPMOINEKMPOHHOU IMUCCUU YHUMETL O
Meuaem, Umo ¢ NOMOWbIO MO0 AGNEHUSI MOJICHO HOLYHUNTL INEKMPUYecKuil mox. /s
MeAHCOY INEKMPOOAMU BAKYYMHO20 OU0OA CO30AEMCSL INeKMPULecKoe nquum
Ha 00CKe CXeMy COeOUHeHUsl BAKYYMHO20 OU0Od 8 JIeKMPULECKYIO Yenb, U
HOCmb, cobupaem no smot cxeme yenv. B smom ciyuae yuawuecs

MO BpPeMsL NOTOHCUMENLHYIT NONIOC UCOYHUKA COEOUH
K Kamoody. Tomvbko maxoe coeduHenue 6axyyMHO20




NEKMpUUecKo2o0 moka no obweti yenu. Eciu coedunums anoo c ompuyamenvuvim, a Kamoo ¢
NOJIOHCUMETIbHBIM NOTIOCOM UCHOYHUKA, MO 6 YenU He S03HUKHem IAeKMPUYeCKUull MoK.
Yuumenv mooicem npodemoncmpuposams 3mo, BPOCMo NOMEHAE NPOBOOA MECIAMU.

3. Taxue onvimol ¢ 6aKYYMHBIM OUOOOM PEKOMEHOVEMC sl 0OBICHANb C IHEPLeMUUecKol
mouku 3penust. Hanpumep, ModCcHO ommemump, Yumo ¢ poCMOM MEMNEPamypbl Mema-
JIUYeCK020 Kamooda 8 Hem 803pacmaem 4Ucio 371eKmpoHO8 ¢ dHepeuell, 00CMAamoyHoU, 4moosl
nokunymse e2o. Iloomomy npu nacpesanuu Kamooa 00 6bICOKOU MeMnepamypvl ¢ e20
NOBEPXHOCMU (UCNAPSEMCS» 0SPOMHOE KOIUYECMEO NeKMPOHO8 U NONAddem 8 GaKyym
Mmedxncdy anekmpooamu. Ecau 6 npocmpancmee medicoy snexmpooamu co30ams d1eKmpuyec-
Koe noje, mo 6 8aKyyme 603HUKAen dIeKMPULecKuil mox.

PexoMeHntyeMble CBelleHHsI MO3BOJIAT YYallUMCS C TOHMMAaHHWEM M JIETKO BBIOJIHUTH
HCCIIeZIOBaHuE, JaHHOE B 0J10ke D yueOHuMKa.
IIpumeuanue. BBIBOJ BOJBT-aMIICPHON XapaKTEPUCTUKH BaKyyMHOTO JHOJa COTJIACHO

y4eOHBIM cTaHmapraM [X kiracca He IpeayCMOTpEH.

3aroaHeHuEM HH)I(erHBCHeHHOﬁ Ta6J’II/IIIBI

TPYIIIBI

TIOJTYYEHHbIE U3 YYXKHX Mpe3eHTalni, co cBouMH (070K E).

MOTYT CpPAaBHUTb CBCACHUS,

IlonsiTue

Caenenus

PeSyJ’lBTaTI)I, NMOJTY4Y€HHbIC€ BO BpeMsl 06cymz[emm

TepMO3J’IeKTpOHHaSI OMUCCHU

BakyywmHblil 1uoa

DJNEeKTPOHHO-Ty4eBasi TpyOKa

VYuyamuecs MOTYT CPaBHUTh MEXaHU3MBI
AIEKTPOIPOBOIHOCTH TPEX U3YUEHHBIX CPEL,

HaIlpumep, ) KUIAKOCTH, ra30B U BaKyyMa C IOMOLIbIO

ArarpaMmbl Benna:

JJIEeKTPOHHBIE PecypChI

1. https://www.youtube.com/watch?v=8DHfXz1SXVk
2. https://www.youtube.com/watch?v=8 TNGID YywkY
OuennBanue. /{51 onpeneneHus cTeneHn
JOCTHKEHUsSI TOCTABJICHHOM LIENTM 00yUYESHHUS] MOKHO
BOCIIOJIB30BAThHCS CIEAYIOIUMU KPUTCPHIMH.
Kputepuu oLleHUBaHUSA: 00bsACHe e, npuMeHeHue, 00CyricoeHue

3/1EKTPONPOBO-
AUMOCTH

MexaHusm
3/1eKTPONpPOBO-

5N1eKTPONpPOBO-
AMMOCTM ra3oB

1 ypoBennb 11 ypoBeHb 111 ypoBeHb IV ypoBenb
Omnbo4HO 00BsICHET | 3aTpynHseTcs B ocHOBHOM BepHO IIpaBuiabHO OOBSICHSIET
MeXaHU3M OOBSCHUTD MEXaHU3M | OOBSICHSIET MEXaHU3M MEXaHU3M
3NEKTPONPOBOAHOCTH | 3MEKTPONPOBOJHOCTH | 3IEKTPOIMPOBOJHOCTH | 3JIEKTPONPOBOAHOCTU
BaKyyMa. BaKyyMa. BaKyyMa. BaKyyMa.

C OMOIIBIO OHO-
KITACCHUKOB TIPOCTBI-
MH OTIBITAMH TIPO-
BepsieT BOSHUKHOBE-
HUE DJICKTPUIECKOTO
TOKa B BaKyyMe.

[IpocTeiMu onbITaMH,
JIOITyCKast OUIHOKH,
IIpoBepsieT
BO3HHKHOBEHUE
JIEKTPUYECKOr0 TOKa
B BaKyyMe.

IIpocTeiMu OnbITAMU
YaCTUYHO BEPHO
IIpoBepseT
BO3HHKHOBECHUE
INEKTPUIECKOT0 TOKA
B BaKyyMe.

IIpocTeiMu onbITAMU
TOYHO NPOBEPSET
BO3HHKHOBEHHE
JNEKTPHIECKOT0 TOKa
B BaKyyMe.

Jomyckas cepb€3Hble
OIINOKH, pa3bsICHIET
YCTPOMICTBO U
TIPUHIAI IeHCTBUSL

BaKyyMHBIX IIPHOOPOB.

JHomyckas HeOonpIIHe
OIINOKH, pa3bsICHIET
YCTPOMCTBO U
TIPUHITAI 1eHCTBUSL
BaKyyMHBIX IIPHOOPOB.

B ocHOBHOM BepHO
pa3bsACHAET
YCTPOMCTBO U
MIPUHIINIL AeUCTBUS
BaKyyMHBIX IT

B koHIIe ypoka pabouue JUCTKH COOMPAIOTCS U T00aBI
Jdomamnee 3aganue. Hanucars scce Ha TeMy «Jljis ue

TCS B




Ypox 8/ PEHHEHUE 3AJIAY
Ha ypoxe MO>XHO BBIIIOJHUTE 33AaHH U3 yIpaxxHeHus 1.3.
1.0tBeT: | — HeNB3s, Tak Kak IPU U3MEHEHHH MECTaMH IIOJIIOCOB Oatapen 1 aHon Oyner
COEIMHEH K OTPHLATEILHOMY IIOJIIOCY, @ KaTOJ K IOJIOKUTEILHOMY TOJIIOCY HCTOYHUKA TOKA.
Oto Oyzxer obpaTHOE COEOMHEHHUE, IPU KOTOPOM IIO LIENH TOK HE MPOXOAUT. 2 — MOXKHO,
IIOTOMY 4YTO aHOJX M KaTOJA HE MEIIAI0T NMPOXOKIECHHWIO Toka o uend. 2. OtBer: MoxHO,
MIOTOMY 4TO KOCMOC caM npezcTanisieT BakyyM. 3. OtBer: B 4. Oter: D 5. OTBeT: D

6. JlaHo Pemrenne Brerunciaenus
R=10mMm U 2A=—2 . 24-10M+24 Ry =
’ [=—— ; M+ R; = 10B
u-108, R+ Rq 0528 v
1=2A, Ry=——————=4—=140m.
Rq—? 24 A

Vpok 9/ Tema: QJEKTPUUECKHA TOK B TA3AX.
HECAMOCTOSITEJIbHBIN PA3PS ]

2.1.3. Knaccuguiupyer BemecTBO M0 ero CTPOSHHIO U CBOMCTBAM.
HoacranmapTol 3.1.1. Vcnonp3yet npuOOpHI TSl H3yUeHUSI AIIEKTPOMarHUTHBIX
(MarHUTHBIX M CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.
Pe3yabTaThl ¢ OOBsICHSET MEXaHNU3M JIEKTPOIIPOBOAHOCTH Ta30B.
o0y4eHust ¢ [IpocThIMU OTIBITaMH IIPOBEPSIET CAMOCTOSITENIBHBIN Ta30BBIH Pa3psii.

MoTHBaILIMIO MOKHO OCYILIECTBHTb, AOTIOIHUB 00CYXICHUE JJAHHOTO B 0JI0Ke A ydeOHUKA
TEKCTa ¥ COOTBETCTBYIOIIUX BOIPOCOB, BHIITOJHEHHEM 3JICKTPOHHOTO 3a/IaHUS Pa3BIeKaTeIIhb-
Horo xapakrepa. Tak, ydarmumes IpezyiaraeTcsi IOMECTHTh TUAJIEKTPHKU B KOPOOKY «Jluamex-
TPUKW», & IPOBOJHUKK B KOpOOKY «IIpoBomHuKkm». [lunemma: sBIsieTCst JIM ra3 IMPOBOAHUKOM
WU TIJIEKTPUKOM, TIOPOXKAACT Y YUAIIMXCSI Pa3IMIHBIE TPEATIonoxkenus. Cxema opopmirsieTcs
nporpaMmoii Activinspire 1 HCIIOJTHSETCS MCTIOIb30BaHUEM (DYHKIIMH KOHTEHHED.

JuemKTpukn IIpoBogHMKH

>Keﬂ930rji_|nyoe 6peBHO

[ Meg
MonnatnneH

]

ANOMUHUI

I

{

as

HccaenoBarennckuii Bonpoc: Kax MoocHo npegpamume s61s0uuiicst 8 06bI4HbIX YCao-
BUAX OUINEKMPUKOM 243 6 NPOBOOHUK?

Ha sToM 3Tame BBIMONHSETCS HCClenoBaHue U3 0oka B yueOHuka «I'a3bl SBISIOTCS
avdnekTpukamu !y M3-3a IeMOHCTPATHBHOTO XapakTepa HCCICIOBAHUS U C TOYKH 3
6e301acHOCTH PabOTHI C 3IEKTPOPOPHON MAITMHOM 11eJIeCO00pa3Ho Mo
TEJIeM C y4YaCTHEM HECKOJNBKHX YYCHHKOB. YUHUTENb MPUINIAIIACT K
CTOJly IO OJHOMY YYEHHKY M3 Ka)XIOro psia ¥ HAaYWHAST JKCIepUM
MOCIIeIOBATEIILHOCTH:

1. TImacTHHBI MIOCKOTO KOHAEHCATOPA, COSIHHEHHBIC C 3
MOMOIIIBIO BIIEKTPOPOPHOH MAIIUHBL. ITO BUAHO TIO OT
HEKOTOPBIH yroi.




2. KacanueMm IutacTuH Apyr K JApyry KOHJIEHCATOP Pa3psDKAeTCsl — CTpEJIKa JJIEKTPOMETpa
yCTaHaBJIMBAETCS Ha HYJIE.

3. OOknafKu KOHJIEHCATOpa CHOBA PA3NIBUTAIOTCS WM 3apsDKAOTCs. B TeueHHe HECKONBKHX
MHUHYT TMPOBOJAATCS HAONIOACHUS SJICKTPOMETPA, BBIACHACTCS €r0 OYCHb HE3HAYMTEIBbHAS
paspsinka 3a 370 BpeMs. 3areM OOKIaIKH MEIJICHHO MpHOIMKaTes Opyr K apyry. OOHa-
PYXKHBAETCsl, 4TO J0 COMPUKOCHOBEHUS IJIACTHH, MOYKHO CKa3aTh, pa3ps/Ka He MPOUCXO/IHT,
a TP UX COMPUKOCHOBEHHH 3apsbl IPUXOIAT B IBHIKEHUE, 00Pa3yeTcsl AIMeKTPUIECKHUI TOK
1 OOKIIAJIKU TTOTHOCTBIO Pa3psKalOTCsL.

Bo Bpems oOcykIeHusl pe3ysbTaTOB HCCIIEOBAHUS ydanuecs: yOeKAaloTcs, YT CIIOH
BO3JlyXa M1y 00KJIaJKaM1 KOH/IEHCATOpa HE CITOCOOCTBYET €ro pa3psiKe, Tak Kak B 00bIY-
HBIX YCJIOBHUSIX B BO3/yXe HET CBOOOIHBIX HOCUTEJEH 3apsijia — OH IUAJICKTPUK. Ydalluecs
HAYHMHAIOT BBIJIBUTATh MPEAMOIOKEHHs. UTO MOXKHO CIeNaTh, YTOOBI Ta3 CTaI MPOBOIHUKOM?

ughpepenyuposannoe odyuenue. YdaumymMcs ¢ HU3KUMH pPE3yJIbTaTaAMUA OOYUYCHHS U
YYaIIUMCS ¢ OTPaHUYCHHBIME (PU3WIECKUMHU CIIOCOOHOCTSMH MOYKHO TPEUIOKUTH IMTPOKOM-
MEHTHPOBATh CBOU HAOIIOJICHUS.

Ha cnenmyromem srane ygammxes aeist Ha 3 — 4 rpynmbsl. OHE TOTYYarOT 3aJaHAe TOAT0-
TOBHTH MPE3CHTAINIO HA OCHOBE TEOPETHYECKOTo MaTepuaia u3 0j1oka C yuebnnka. YToOBI
HAMpPaBUTh WX K COOTBETCTBYIOIICH L€, COBETYETCS TOTOBUTH MPE3CHTALMIO HA OCHOBE
CJI/TYIOIIMX BOIPOCOB:

e Yro Takoe ra3oBblil pa3psan?

o Kakumu crmocod0aMu MOKHO CO31aTh CBOOOIHBIC 3apsiabl B Ta3ax?

o Kak 00bsICHsIETCSl MEXaHU3M HOHU3AIIMK MOJIEKYJI ra3a C TOBBIIICHUEM TeMIIePaTyphl?
e Kakoii pa3psii Ha3bIBAIOT CAMOCTOSITEIbHBIM?

VYyurenb MPUBHOCUT TOYHOCTh M HAYYHOCTh B TNPE3CHTAIUM JIMJACPOB Tpymil. Takum
00pa3oM ydJammecs y3HAIOT, YTO IPH HATPEBAHWU Ta30B JI0 OYCHb BBEICOKHX TEMIIEPaTyp,
HEKOTOPEIC MOJICKYJIBI Ta3a MPHOOPETAIOT TaKyHO OOJNBITYI0 KHHETHIECKYIO SJHEPTHIO, UTO X
CTOJKHOBEHHE C JPYTHMMH MOJEKYJIaMH TPUBOJUT K OTPBIBY OT HEHTPAIBHBIX MOJCKYI
ANIEKTPOHOB — MPOIIECCY HOHU3AIHMU: 00pa3yeTcss CBOOOAHBIN 3JICKTPOH U MOJIIOKHUTEIbHBIH
noH. C TOBBIIICHHEM TEMIIEPATYPhI YBEINYNBACTCS U YUCIIO HOHOB. ECITH HOHU3UPOBAHHBIH
ra3 OKa)XeTCsl B AJIEKTPUYECKOM I10JI€, TO BOSHUKHET EKTPUUECKHIA TOK, TO €CTh JEKTPOHBI,
JIBUTAsICh B HAMIPABJICHUHU TIOJIOKUTENBHOTO 3JIEKTPo/ia (aHOAA), a TIOJIOKHUTENIbHBIE HOHBI — B
HaIpaBJICHUHN OTPHULIATEIBHOTO JIEKTPoIa (KaTo/1a), 00pa3yIoT ANEKTPUUECKHN TOK.

Crenyer 10BECTH A0 BHUMAHUsI yYaIUXCS, YTO B 3JICKTPOJIIUTAX OCHOBHBIMH HOCHTEIISIMH
3apsaa SBJISIOTCSA W TIOJOXKHUTEIBHBIC, U OTPUIATCIbHBIC MOHBI, a B Ta3aX OTPHIIATCIILHBIC
HOHBI UTPAIOT BTOPOCTEIICHHYIO POJIb, YACTUYHO YYACTBYS B AIEKTPHUCCKON MTPOBOTUMOCTH.
OCHOBHBIC HOCUTEJIH 3aps/ia B Ta3aX — SJCKTPOHBI U MOJIOKUTCIBHBIC HOHBI — TOSBIISIOTCS B
pe3ynpTate JCHCTBHUS BHEIIHUX HWOHH3aTOPOB (TaMMa-Ty4d, pEHTTCHOBCKHC IIy4H,
yIbTpaduoneToBbIe TyuHd, Tams). OTHOBPEMEHHO B ra3aX MPOUCXOIUT U IPOIECC PEKOM-
OWHAITNY — TIOJIOKUTEIEHBIA HOH, COSAUHSACH C AJIEKTPOHOM, 00pa3yeT HEHTPAITBHYIO MOJIe-
Kyny. Mexay npolieccaMu MOHM3AIMKA U PEKOMOWHAIMK YCTAHABIMBACTCS TUHAMHYECKO!
paBHOBECHE, T.€. B 3aBUCUMOCTH OT MHTEHCUBHOCTH JICHCTBHUS HOHU3ATOpa B €IMHOM O
o0pa3yeTcst OIMHAKOBOE YKCIIO AIIEKTPOHOB U HOHOB. [Tpu TPEKPAICHH GgBHCITHEEO BO3
CTBUA CKOPOCTH peKOM6I/IHaHI/II/I paCTéT — MOJIOKUTEIbHBIC HOHBI, ITPUCOC, a1 K
TPOHBI, HEHUTPAJIU3yKTCS — ra3 CHOBA CTAHOBUTCS NHUIJIECKTPUKOM, HE
paspsia npeKpaaercs.

B mporiecce o0cyxaeHus TeopeTHuecKord HHGOpMAIH Y4
pOBaTh COOTBETCTBYIOIIME TEME AHMMAIMM U BUJ epuat
MYITETHMETHA.




Ilpumeuanue. Bviso0 601bm-amnepHol Xapakmepucmuxi 31eKmponpoeooOHOCMU 2aA308 6
coomgemcmeuu co cmanoapmamu 6 IX knacce ne npedycmompen.

Ha srane «TBopueckoe mpuMEHEHHE» BBINOIHSCTCS HccieaoBaHne «['a30BbIi paspsin C
ToMoIIbI0 IIaMeHn» 13 6J0ka E yueOnuka. K nemMoHCTpallmOoHHOMY CTOJTY MPHUIJIAIIAIOTCS
T10 OTHOMY YYCHHUKY U3 KaX 101 rpynibl. C MOMOIIBIO YIUTENSI OHA BO3BPAILAIOTCS K IEPBOMY
HCCIIEIOBAaHNIO: TUIACTUHBI KOHJAEHCATOpa 3apspKaloTCs M B MPOCTPAHCTBO MEKAY HUMH
moMemnIaeTcss IiaMs CoupToBkH (wmm cBeunm). W cpasy HaOmiomaercsi, Kak BO3AYX,
SIBIISTFOILIMICS TURIEKTPUKOM IIPY KOMHATHOH TeMIlepaType, IPOBOANT INEKTPUIECKUH TOK
IUTACTHHBI KOHJEHCaTopa paspspkarorcs. s oOCykIeHHsh pe3ysIbTaToB HCCIIETOBAHUS
MOJKHO BOCIIOJIb30BaThCsI BOMPOCAMH:

— JlocTaTto4Ho M BBICOKA TeMIlepaTypa Iuia-
MEHH CHHUPTOBKH (WJIM CBEYHM) /ISl MOHM3AIMN
MOJIEKYJ BO3ayXa?

— KakoBa pons miiaMeHu CiMpTOBKM (MITH
CBEYH) B 3JIEKTPOIPOBOJHOCTH BO3IyXa?

W3 obcyxneHns BBISICHIETCS, YTO TeMIlepa-
Typa IDIaMEeHU CHUPTOBKH (WJIM CBEYH) HE JIOC-
TaTOYHA ISl HOHNU3AIMN MOJIEKYH Bo3ayxa. Tak
KaK JUIsl 3TOT0 HEOOXOANMO HarpeTh BO3IYyX /10
3000°-4000° C, a Temmeparypa B IUIaMEHH
criuptoBku (mmm ceun) 750°—800° C. Torma
KakoBa poJIb IUIaMeHH B 3ToM mpouecce? OrTMmeyaercs, 4YTO IUIamMs CaMo SIBJISIETCS
HMOHU3MPOBAHHBIM ra30M U 00eCreyrBaeT POCTPAHCTBO MEXKAY INIACTUHAMH KOHAEHCATOPa
9JIEKTPOHAMHM ¥ HWOHAMHU. 3HAYUT, 3JIEKTPOIPOBOJHOCTH BO3AyXa MEXIYy IUIACTHUHAMH
KOHJICHCATOpa OCYILIECTBIISIETCS HE 3a CUET MOJIEKYJ BO3[yXa, a 3a CYET MOCTaBIIEMbBIX
IUTaMeHEeM HOocHTelNeH 3apsiaa (puc. 1).

IIpeanaraemsplie Ta6auubl U cxembl. C LEIbI0
JOCTHKEHUSI BBICOKHX PE3YJIbTATOB O0YUIEHHS
PEKOMEHIYETCS MPEUIOKHUTH YIAIIUMCS CPABHUTD
MEXaHHU3MBI AJIEKTPOIPOBOANMOCTH METAILIOB,
XKHUJKOCTEH ¥ Ta30B C TIOMOIIBIO THarpaMMBI
Benna.

DJIEKTPOHHBIE PECypChI
1. sputtr.com
2. «@uszuxa mynomumeouay, 111 ouck.

Sokil 1

SneKTponpoBoAn-
MOCTb KUAKOCTEN

SneKkTponpoBo-
AMMOCTb ra3os

JneKTponpoBoau-
MOCTb METaINI0B

OHeHHBaﬂﬂe. I[J'Iﬂ OIpCACIICHUA CTCIICHU JOCTHUKCHUA MOCTaBJICHHOM oein OGy‘lCHI/IH
MOXKHO BOCITIOJIb30BATbHCA CICAYIOIIUMUA KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHMWA: 06'hﬂC‘H€Hu€, npumeHerue

I yposenn

Il yposenn

III ypoBenn

IV yposenn

C noMouIbio yuuTess
O0OBSICHSICT MEXaHHU3M
JNEKTPONPOBOAHOCTH
rasos.

C omubKkaMu 00bsC-
HSAET MEXAHM3M DJIEK-
TPOIPOBOJAHOCTH
rasos.

YacTu4yHO NPaBUIIBHO
OOBSCHSET MEXaHHU3M
3JIEKTPONPOBOTHOCTH
ra3os.

HcneiThIBaeT TpyaHOC-
THU, IPOBEPSS MPOCTHI-
MU OIBITAMU HECAMOC-
TOSITENBbHBIN pa3psn.

JomyckaeT omuoKwy,
MPOBEPss MPOCTHIMU
OTIBITAMH HECAMOC-

TOSITENIbHBIN pa3ps.

B ocHOBHOM BepHO
IIpoBepsieT Ip
OTBITAMHYgHECAMO!
TOSITENb

ITpaBunbHO 00Bs

o

B koHI1e ypoka paboune TUCTKH COOMPArOTCS U 100aBIT




Ypok 10/ Tema: CAMOCTOSTEJBHBINA I'A30BBIN
PA3PSIJI U1 ET'O BUJIbI

2.1.3. Knaccuduiupyer BemecTBO MO €ro CTPOSHHIO U CBOMCTBAM.
IoacranmapTol 3.1.1. Vcnonp3yet mpuOOpPHI TS H3yUSHUSI AIIEKTPOMarHUTHBIX
(MarHUTHBIX M CBETOBBIX), aTOMHBIX U SIICPHBIX SIBICHUI.

® Pa3pACHAET MEXaHH3M CaMOCTOATENBHOTO Ta30BOT0 Pa3psa.
o [IpoCThIMH OIIBITAMU IIPOBEPSIET CAMOCTOSATEIBHBINA pa3psil.
¢ Knaccupumupyer pa3nnaHble BUIBI CAMOCTOSTENEHOTO Pa3psza.

PesyabTaThl
00y4eHHst

MoTuBauo MOXHO IIOCTPOUTH Ha
OCHOBE TEKCTa M BONPOCOB, TaHHBIX B
0m0ke A ydebHmka. UTOOBI crenaTh
YpOK 0ojiee MHTEPEeCHBIM MOKHO BOC-
MOJb30BaThCI METOJIOM «MO3roBou
LITypM»: YKazaB H300paKEHHbIE Ha
KapTHHE TIPEJAMETHl M TEXHUYCCKUE
YCTPOWCTBA, OOpPATHTHCSA K KJIAacCy C
BOIIPOCOM:

— Kak BBI tyMaeTe, B KaKOM U3 3TUX
YCTPOWCTB IPUMEHSETCS ICKTPOIIPOBOTHOCTH Ta30B?

Ha mocke BeICTpamBaeTcs TaOIUIlA U PE3yJILTATHl 00CYKICHHUS OTMEYAIOTCS B HEH.

Teno u mexruueckoe Tpumensiemes au 2a3086bvlil paspsao
. 5 THouemy? Ilpeononoxcenus
yCempocmeo (Oa/nem):
Aemomobuns
Tepmomemp

J{Heenas namna
Pexnamnas mpybra
Camosap

IIpoexmop
Onexmpocsapxa
IIpasunvnvie omeemul:
1. Ecnu ceeua 3adicueanus, npuHyun 0eliicmsus KOmopou 0CHOBAH HA UCKPOBOM pa3psioe, He
cpabomaem, mo copiouee He BOCNIAMEHUMCS U A8MOMOOUNL He MPOHEMCsL ¢ Mecmd.

2. [Ipunyun Oeticmeusi mepmomempa e OCHOBAHA HA 2A3080M pA3psoe.

3. Ilpunyun Oeticmaust OHEGHOU 1aMNbL U pemaﬂmou mpy67<u OCHOBAH HA 2a3080M paspsoe.
4. Camosap pabomaem Ha yene.

5. Ilpunyun Oeticmeuss namnei
NPOEKYUOHHO20 annapama OCHo-
8aH HA 2a3080M paspsoe.

6. Dnexmpoceapka npedcmagns-
em cobotl 2a308blil paspsio.
3amem Odemoncmpupyemcsi 6mo-
pas 2anepes pUCYHKOS:

— Kaxue ammocghepnvie aenenus
MOJICHO HA36aMb  NPOAGIEHUEM
INEKMPONPOBOOHOCU 2A3087

Ha nocke crponTcst Bropast Tabnuna v B He€ 3aIichIBal




Ammocgheproe senenue Ipoucxooum nu eazoewiii pazpso? Houemy? [Ipeononoxcenus
(Oa/nem)

Monnus

Paoyea

Tonspuoe cuanue

Topraoo

Hounoe ceeuenue ocmpuoix

yenoe
DopMHUPYIOTCS J1Ba HCCIEI0BATEIBCKUX BOIPOCA, CBSI3aHHBIX APYT C APYTOM:
HccaenoBarenbeckue BONpochl: Moowcem iy npouzoumu 2a3osviii paspsao 0e3 eHeuiHez2o
uonuzamopa? I0e npumensiemcsi 2a306biil paspso u 68 KaKux popmax npossnsemcs?

Bemmonnsiercst uccnenoBanne «Tieromuit pa3psimn», KOTOPOE OCYIIECTBIISETCS C TOMOIIBIO
TeHEepaToOpa BHICOKOTO HANPSDKEHHS M MOATOMY JIOJDKHO WCIIONHSTHCS yduTeneM (C MpuB-
JICYCHNEM HECKOJIBKUX YUCHHKOB).

PesynbraTsl nccnenoBaHus 00CYKIAIOTCA TPH MTOMOIIN BOMPOCOB M3 YUEOHHUKA, OTBETHI
CUCTEMATH3UPYIOTCS B HIDKCTIPHUBEICHHOH Ta0IuIe:

Ne ITanbl HCCAeJ0BAHUA PesyabTar
Hoquy Ipyu CO3JaHUN MOIIHOTO 3JICKTPUIECKOTO MOJIA MEXKIAY
1 | onexTpogamMH HANOJIHEHHOH BO3OyXOM TPyOKH B Hell He
BO3HUKAET T'a30BbIH pa3psn?

Yro HabJIFOAAETCS B IPOCTPAHCTBE MEX/Y 3JICKTPOAAMH [IPH
pa3peKeHUH Bo3ayxa B TpyOke?

KakoBbI IpHUMHBI BOZHIKHOBEHHUS Ta30BOTO pa3psijia Mpu
OTCYTCTBUHU HeﬁCTBHH BHCUIHCTO I/IOHI/I3aTOpa?

IIpn ycBOeHMM TEOPETHYECKOr0 MaTepuaia JOJDKHBI HAXOAWTh CBOE OTpa)KCHHE

CIIEYIOIIHE TOJIOXKCHHUS:

o CaMOCTOSITENbHBIH pa3psn.

e MexaHu3M NMpOTEKaHHUs CaMOCTOATENIFHOTO T'a30BOT0 pa3psiia — yAapHasi HOHU3aLusl.

o Buibl caMOCTOATENFHOTO pa3psiia: TICIOMNI pa3psisl, HCKPOBOHM paspsial, IyroBOW paspsi,
KOPOHHBIH pazpsiz.

e [Tna3ma.

Pexomenoauuu. 1. Credyem 006umvcs ACH020 NPeOCmasieHus Yyauumucs MexaHusma
BO3HUKHOBEHUS CAMOCTNOSAMENbHO20 PA3pA0d, OCHOBAHHO20 HA YOapHOU uonuzayuu. Modxcro
00BACHUMb YOAPHYI0 UOHU3AYUIO HA Npumepe Oelicmeus 00H020 3JIeKMpPOHA. OmMeddenics,
YUMo 8 CUIbHOM DJIeKMpUYecKkoM noJle INeKMPOH YCKOPAEeMCs 8 HAnpasieHuu amood u
83aumooelicmsyem ¢ nepevim dice ecmpeyHvim amomom. Omoas 6onbwiylo yacms ceoeu
oHepauU amomy, dAeKmMpoH UoHu3uUpyem e2o. B pezynomame om amoma ompwvieaemcs 00uH
INEKMPOH U OH NPEBPAUACTNCSL 8 NOLOHCUMENbHBIN UOH. Takum obpasom, emecmo 0OHOU
3apAANCEHHOU Yacmuybl 06pazyIOmMes mpu — 08a INEKMPOHA U OOUH ROJIONHCUMETbHBIL UOH (DUC
1). Omu 0sa anexmpona, 6 c6010 o0uepeds, YCKOPAACL 8 CULbHOM IJEKMPULECKOM noJe,
UOHUBUPYIOM 08A AMOMA, 8 pe3yibmame 4Ye2o0 00pa3yIomcs HOBble 08d INEKMPOHA
noa0ACUMENbHBIX UOHA. [lanbHelliuee 08UNCEHUE JNIeKIMPOHO8 U UX CINOJIKHOBEHUSL C aMO.
npugooam K yeenuueHuro ux uucia 0o eocvmu. Taxum obpasom, 6 péz
UOHU3AYUU  YUCTO U  DJIeKMPOHO8, U  NOJONCUMETbHBIX UOHO8
2e0MempuyecKoll npocpeccull — NPOUCXoOUum JiasuUHO0OPA3HbIL 2A30

2. Ilpu uccnedosanuu niazmeHHO20 COCMOAHUS CPeObl
VUAUWUXCSA, YO NPU CAMOCMOAMENbHOM 2A3080M PA3PA
damu 0bpazyemcs HU3KOMeMnepamypHas naama. 3Hay
6blll paspso, ydawuecs 3HAKOMAMCS C HeGOMOopblMu
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NAA3Mbl, HANpUMEDP, KOHYEHMPAYUs 3APAHCEHHBIX YACMUY, 8bICOKASA NPOBOOUMOCb U M.O.
Ilosmomy nepeonauanvhvie cgedenus 0 NAA3Me OQAIOMCA 6 MOl Yacmu Kypca Qu3uxu.
3naxomcmeo ¢ niasmMou MOMCHO HAYAMb CO CEOYIOUIe20 ONPeOeeHUs: UOHUSUPOBAHHBIIL 2a3,
NOMYHEeHHbI 8 Npoyecce CAMOCMOAMENbHO20 pa3psadd ecmb 0codblil U0  eeujecmad,
Hazvleaemblil NIA3MOU.

IInasmy ModCHO nonyuums u Hazpeas 2az 00 OYeHb 6bICOKOU MeMNepamypoi.
Buviyucnenuamu ycmarnosneno, umo npu memnepamype 160 000K eodopoo 6yoem & cocmos-
HUU NOAHOCMbIO UOHUBUPOBAHHOU NIA3MbL. 8 €20 COCMAase He OCMAHemcsa HeUumpanbHuIX
amomos u monexya. Jlioboe gewecmeo, memnepamypa KOmopozo UCHUCIaemcs MUIIUOHAMU
Kenveun, naxooumcsa é cocmosanuu nnasmuvl. Coanye u 36€30bl NOIHOCMbIO COCHIOAM U3
naszmMbl, MaKk Kak memnepamypa 6 ux A0pax UCHUUCIAemcs

MUTTUOHAMU ~ 2padyco8. YCloeHO pasziuuaiom 06a 6udd E’
NAA3Mbl. HUSKOMEMNEPAMYPHYIO U blCOKOMEMNEPAMYPHYIO. —
Inasmy ¢ memnepamypou HeCKONbKO mMblCAY  2padycos - "
HA3b16AI0M HU3KOMEMNEPamypHoU (U X0I00HOW) NAA3MOU, a ’m""e@\
naaAsMy ¢ MmemMnepamypou MULIUOH 2padycos u 6Ooabue ‘_.;-U‘TD\‘ el
NPUMAMO CYUMAmMb  6bLICOKOMeMnepamypHotl (uny 2opsveil) _ | —@ P -@ ;CD\ "
naasmou. [lonamue naazmvl MOJUCHO 8blpaA3UMb OOHUM U3 clle- O O v o I°
Oyrowux onpeoeieHul. \" @/Ui
I[Inasma — 35mMO  UOHUBUPOBAHMBIL 2a3 C  BbICOKOU .._ou:@ :Du;
KOHYyenmpayuel 3apAXCeHHblX 4Yacmuy, no 6ecemy 00beémy ~
KOMOPO20  HUCAO  NOJNONCUMETbHLIX U OMPUYAMETbHbIX P ‘_lo @
nc.

3aPAANCEHHBIX YACMUY PACNPEOENEHO OOUHAKOBO.

ITnasma — >mo UOHU3UPOBAHHBIU 2a3 C MAKOU 6bICOKOU
KOHYeHmpayuel 3apsadjceHHbIX Yacmuy, 4mo 3jeKmpuyeckoe noie, 00pa3o8aHHOEe dIMUMU
yacmuyami, OKA3bleAem HA OBUINCEHUE OMOCLbHBIX 3APANCEHHbIX HACMUY Cpedbl OYEeHb
cepbé3Hoe snusiHue.

Ha srane «TBopueckoe mpuMeHEHHE» BBITOMHACTCS MccaenoBanne «Kakoit aTo paspsaa?»
(610x D). BeinonHeHWe MCCIIEAOBAHUS OCYILECTBIISCTCS B BUJE IEMOHCTPAIMUA HCKPOBOTO
paspsiaa, BO3HUKAIONIIETO MEXKAY KOHAYKTOpaMH 3JIEKTPO(QOpPHOI MaIIMHBI M B IENAX
0€30MaCHOCTH OHO MCIIOJIHSACTCS YUUTEIICM.

Jluppepenyuposannoe odyuenue. YISHUKOB C HU3KAMH pe3yJbTaTaMU OOYYEHHS U
YUEHHUKOB C OTPaHMYCHHBIMH (M3MYECKUMH CIIOCOOHOCTSMH CIINyeT MOCaauTh C Ooiee
AKTUBHBIMH YYCHUKAMH.

DJIEKTPOHHBIE pecypchl
1. https://www.youtube.com/watch?v=xmHZ3Fxeagc
2. https://'www.youtube.com/watch?v=gBKvaLn5SQI

OuenunBanmne. 71 onpeaeseHus CTENICHN TOCTIKEHNS TTOCTaBICHHON 1IeIH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIEIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: paccysicoenue, npogederue onblima, Kiaccugurxayus

1 ypoBenn

II ypoBenn

111 ypoBennb

Pazwsacuser puzn-
YeCKUH MEXaHU3M
CaMOCTOSITEIIBHOTO
ra30BOTO pa3psija ¢

TTOMOIIBIO YUHTEIIA.

3arpyaHseTcs npu
pa3bsicHeHUN Qu3n-
YEeCKOT0 MeXaHU3Ma
CaMOCTOSITEIFHOTO
ra30BOrO paspsija.

B ocHOBHOM BepHO
pa3bsicHseT pu3nUec-
KU MEeXaHNU3M
CaMOCTOSITENbH
ra3oBOro paspsija.




3arpyaHsaeTcs
IPOCTBIMU OIBITAMU
IIPOBEPUTH
CaMOCTOSITENIbHBIN
ra3zoBblii pa3psii.

IIpocteiMu omBITAMU
CaMOCTOSITEIBHO MPO-
BEpsIET, OMyCKas
OIIIMOKH, CAMOCTOS-
TEJIbHBIN Ta30BbIN

IIpocTeiMu onbITAMU
YaCTUYHO BEPHO
poBepsieT
CaMOCTOSTEIbHBIN
ra3oBbli pa3ps.

IIpocTeiMu onbITAMU
TOYHO NPOBEPSET
CaMOCTOSITEIbHBIN
ra3oBBIA pasps.

ra3oBOro paspsja.

JIOTTyCKasl OIINOKH.

Ia30BOI'o paspsjia.

paspsiz.
HemnonuocTsio knac- Knaccupumupyer Buns! | B ocHoBHOM BepHO IMonuocTEIO
cuunupyeT BUABI CaMOCTOSITEIFHOTO KIIacCH(UIUPYET BUABI | KIAaCCH(DUINPYeT BUIBI
CaMOCTOSITETLHOTO ra30BOro paspsza, CaMOCTOSITEILHOTO CaMOCTOSITENILHOTO

Ia30BOI'o paspsjia.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.

IIOJIOKUTCIIBHBIX H

Ypox 11/ PEHIEHUE 3AJIAY
Ha ypoke M0>XHO BBITTOJIHUTE 3aJaHUs U3 yIpakHeHus 1.4

1. OtBet: Henb3s, 3TO 0YeHb OMACHO, TaK KaK MEXKIY AEPEBOM U 00JIAKOM MOXKET BOSHUKHYTh
anekTpuueckuit paspsia — momaus. 2. OtBet: A. 3. OtBet: C. 4. OtBert: [lnams — 370 OTOK

OTpHUIATCIBHBIX  HWOHOB.

OTH  HOHBI

COOTBETCTBYIOIIUM ITOJIFOCAM BJICKTPUYCCKOIO IOJIA. 5. OtBet: D

oynyT

OTKJIOHATBCA

Ypox 12/ Tema: HOJYHNPOBOJAHUKMN.
COBCTBEHHAS ITPOBOJIUMOCTD ITOJYITPOBO/JIHUKOB
2.1.3. Knaccuguiupyer BemecTBO M0 €ro CTPOSHHIO U CBOMCTBAM.

3.1.1. Ucnonb3yeT mpuOOpPHI LISl M3yUeHHUSI SIEKTPOMAarHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIIEPHBIX SBJICHUH.

IoacranmapTol

Pe3yabTaTbl
00y4eHust

L OHPCHCHHCT MOJYTIPOBOOAHUKHA B Hepnoanqecxoﬁ CUCTEME XUMHUUYCCKUX

3JIEMCHTOB.

e OOBsACHIET HU3NUECKUH MEXaHU3M COOCTBEHHON MPOBOAUMOCTH

TIOJIYTIPOBOXHHUKOB.

MortuBarys, kpome HHPOpMAaIUK, H3T0)KEHHOE B yUeOHUKE, MOKET OBITh OCYLIECTBIICHA H
HCCIIEIOBAaHUEM TPOUCXOXKJIEHHS MOHATHS «IIONYyNPOBOAHUK». C JTOH LENbI0 JEMOHCTPH-
pyeTcs Tabnuna yAeabHBIX CONMPOTUBICHUH TPEX TPYII BEMIECTB — METAJIIOB, TUAJIEKTPUKOB
U TIOJTYTIPOBOJAHUKOB:

YaenbHbIE CONPOTHBJIEHHs BemecT (mpu Temnepatype 20° C)

VY nenbpHoOE VY nenbHOE VY nenbHOE
Merasuist conporusieHre | IlonynpoBoj. | CONPOTHBICHHE | J[MAJIEKTPHKH | CONPOTHUBICHHE
(Om - M) (Om - M) (Om - M)
Cepebpo 1,6-10°8 Temnyp 2,5-1073 Crexkio 2-10%t
Menp 1,7-1078 [epmanuii 5,0 102 Kepamuka 3-1012
ATIOMHUHHI 2,8-10°8 Cenen 102 + 10* D6OHHT 2-
Crans 1,2-1077 Bop 6,0-103 Cmona 5
Koncranran 4,8-1077 Kpemunit 1,0 - 10* Cepa
Huxpom 1,1-107° Oxcuj Meau 1,0 - 107 Hapaq)nn’

JleMoHCTpHpYeMble TaOIUIBI AaHATM3UPYIOTCS BCEM KITACCOM:
— B kakom uHTepBase MEHSAETCS YAENbHOE CONPOTHBIICHHE

KOMHATHOH Temreparype?

— Kakyro mnosunuio 3aHMMaeT S3TOT HHTEpBa.
COIIPOTHBIICHUH METAJUIOB U AUINEKTPHKOB?

&

OJTyTI

Aa4YCHUA

HHA




— B kakoiil rpymnme 3JeMEHTOB IEpPHOIMYECKON TaOIHIBI, NPEANOI0KUTEIBHO, MOTYT
HaXOJUTHCS AJIEMEHTHI CO CBOWCTBAMH ITOJYIPOBOTHHKOB?

— K xakuM BbIBOmaM 00 3JIEKTPUYECKOH HPOBOJMMOCTH MOJIYIPOBOJHHKOB MOXHO
MIPUATH Ha OCHOBE MHTEPBAJIA M3MEHEHUH yIEJIbHBIX CONPOTHBIICHNH MOIYIPOBOIHUKOB?

[ocrenenno hopmupyeTcst HCCIeI0BaTENLCKUI BOIPOC.

HccnenoBarenbckuii Bompoc: Yem omauuaemcs 21eKmMpuieckas npogoouMocms
NOAYRPOBOOHUKO8 OM 2NeKMPONPOBOOUMOCU OPY2UX 8euecms?

VYuammecs pa3feNfioTcs Ha TPYHIBl M BBINONHSIOT HCCIEIOBaHHE «YCTaHOBJICHUE
XMUMHYECKHX AJIEMEHTOB, KOTOPBIE MOYKHO OTHECTH K TOJIyIIPOBOHUKAM», JaHHOE B 0J10Ke B
yueOHMKa. Yyaluecs, CChUIasCh Ha CBEICHUS, MOJyUYEHHbIC Ha dTalle MOTHUBAIIMH, U 3HAHUS,
pUOOpETEHHBIE HA YPOKAX XUMHH, CTAPAIOTCS ONPENENIUTh, KAKUE XUMUUYECKHE DIIEMEHTBHI
MOTYT OTHOCHTHCS K ITOJTYITPOBOJHUKAM M KaKasi XHMHYECKasi CBs3b (DOPMHUPYET HX CBOMCTBA.
OOcysxeHne pe3yIbTaToB UCCISIOBaHUS MOXKHO IIPOBECTU Ha OCHOBE BOIPOCOB, JAHHBIX B
yueOHHKe.

Ho 3TOT 3Tan MOXXHO OCYIIECTBUTH SKCHEPHUMEHTAIBEHBIM HCCIIEA0BaHNEM, Ooee SIPKO
OTpPaXKaIOIINM XapaKTEepHbIE CBOMCTBA MOIYIIPOBOTHUKOB.

Pexomenoayuu. Ha Oocke uepmumcsi cxema 3AeKMpPudecKol yenu, cocmoswjei u3
NOCIE008AMENbHO COCOUHEHHBIX UCMOYHUKA MOKA, MePMOPe3suUcmopd, 2aibeaHOMempa u
Kkatoua (puc 1). 3amem no smoii cxeme cobupaemces yens (puc 2).

R:

fih—
4v

Puc. 1 Puc. 2

CHauana 6 yenvb nooKmouaemes: mepmopesucmop uz Habopa «I1orynposoonuxoevie npu-
OopvLy U KNI0Y 3aMbikaemcs. Yuawuecs Habnooaiom npoxoxcoenue no yenu 04eHs ciadoeo
moka. 3amem ROIYNPOSOOHUKOGYI NPUOOP HASPESArOm PYKOU U 3AMeYarom 3aMemHoe Om-
KJIOHEeHUe CIMPEeNKU 2atb8aHOMempa. A npu Hazpesanuu NOIYRPOBOOHUKA NIAMEHEM CHUPO6-
KU CMpenxa 2anb8aHoMempa, MOXCHO CKA3AMb, OMKIOHAEMCA 00 KOHYA WIKAbl — NO Yenu
uoém cunvhuwviti mox. Eciu noaynposooHux oxnaoums 000U U3 X0100UTbHUKA, CHPENKA 2alb-
8AHOMEMPA 8036PAMUMCA HA HYlesoe Oelenue — No yenu He Oyoem NpoxXoOUmyv d1eKmpu-
YyecKutl mok.

Ilposooumcs obcyscoenue pe3yibmamos:

— K xaxomy 3axn0uenuro MoxcHo npuiimu, Habmo0as OMCcymcmesue moka 6 NOIYNpo8oo-
HUKOBOM ycmpouicmee 0adice npu KoMHamnol memnepamype ?

— Kak mensiemcs yoenvHoe conpomueienue noiynpogooHUKO8020 YCMPOICMEd ¢ Nogvlule-
HUeM u NOHUdCeHuemM memnepamypol?

— K Kakomy 8asxCHOMY 3aKIIOUEHUIO O CBOUCMBAX NOTYNPOBOOHUKO8 NPUBOOUIN SO

oosanue?

Ha cnenyromiem srare y4arnecss H3y4aroT TEOPETHUCCKHUI MaTepI/Ia( 6.10
HUKA. 371eCh MOXHO HCIOJb30BaTh MPHEM «3Ur3ar»: yYaCTHUKH IPyD,
VUUTEIS, U B POJIA YUCHHUKA, CAMOCTOSATEILHO U3y4JatoT MaTepHa y
Ha TPYMIbl. YYaCTHUKY KaXKI0W IPYIIIbI MPUCBAMBAETCS HOM
YYACTHHKOB 3aBHCHT OT YHCIIa YUCHUKOB B KIIaCCe U O




Ha3bIBAIOTCA «POJHBIMIY. 3aTEM BCE IEPBBIE HOMEPA caaaTcs BOKpYr crona Nel, Bce BTopsle
HOMepa BOKpyT ctoia Ne2 u T. 1.

Takum 00pa3om, 00pa3yloTCsi HOBBIE TPYIIIBI, HA3bIBAEMBIE «IKCHEPTAMHU». YUHUTEIb
pa3maéT «dKcIepTamy 3apaHee MoArOTOBICHHBIC 3a1aHUs, IPEICTABIIAIONINE pa3AeIEHHbIN Ha
4HCIIO TPy MaTepuan ypoka. Hanpumep:

I'pynma skcmeproB u3 1-x HOMepoB — [7aBHOe OT/IMYME BHYTPEHHETO CTPOCHUS
MOJTyTIPOBOAHUKOB OT BHYTPEHHETO CTPOEHUS METAIIIIOB U JUAIEKTPUKOB. ..

I'pynma sxcriepToB 13 2-X HOMEPOB — PoJib KOBaJICHTHOH CBSI3U B (JOPMHUPOBAHUN CBOWCTB
MOJTyTIPOBOIHUKOB. ..

I'pynmna skcnepToB u3 3-x HoMepoB — COOCTBEHHAs! MPOBOAUMOCTD HOIYIPOBOJHHUKOB: N-
THUIIA WIH AJIEKTPOHHAS MIPOBOJUMOCTb....

I'pymma skcriepToB u3 4-x HoMepoB — COOCTBEHHASI IPOBOANMOCTD TOIYIPOBOJHHUKOB: P-
THUIIA WIH ABIPOYHAs IPOBOAUMOCTS....

I'pynna »skcneproB w3 5-x HOMEpOB — JSIBAEHHS, NPOUCXOASIIME MPU BHEIIHUX
BO3/ICHCTBUSX Ha TTOIyTTPOBOJHUK. ...

Y4acTHUKH IKCIIEPTHBIX TPYII BMECTE 3HAKOMSITCS C COOTBETCTBYIOIIMMH MaTepHaIaMHy,
BMecTe OOCYKIAlOT M TOJHOCTHIO yCBaWBaiOT. [0 OKOHUaHWMHM OTBEAEHHOTO MM BPEMEHH
SKCIIEPTHI BO3BPAIIAIOTCS B CBOM POIHBIE TPYIIIHI, TJIe IO OYepead Pa3bsACHIIOT TOBAPHUIIIAM
coJiepXKaHNe U3YyUCHHON YacTH MaTepuana.

Hampumep, cHauana 1-e¢ 0OBSICHSIOT HECKOIBKUMH TPEJIOKEHUSMH TTIABHOE OTIIHYHE BHYT-
PEHHETO CTPOEHHS TOIYNPOBOJHUKOB OT CTPOEHHS METAJIOB M JUIIEKTPUKOB. 3aTeM 2-e
Pa3bCHSIOT Ha OCHOBE CXEMBI POJIb KOBAICHTHOH CBSI3M B (DOPMHUPOBAHHU CBOMCTB IONY-
MIPOBOIHUKOB, 3-U OOBSCHSIOT MEXaHW3M DJIEKTPOHHOM MPOBOJMMOCTH (N-THIA) MONYIpPO-
BOJIHUKOB, 4-€ 00BSICHSIOT MEXaHN3M JIBIPOYHOM (P-THIIA) POBOIMMOCTH TTOJTYTIPOBOAHHUKOB, 5-
€ OOBSICHAIOT HA PHMEPAX YyBCTBUTEIHHOCTD TTOYIIPOBOAHMKOB K BHEITHUM BO3/ICHCTBHSIM.

YuuTenp, MOAX0Ad K KaKIOW Tpymile, CIyaeT o0CyKAECHHS MaTepHaia U KOPOTKHMHU
MOSCHEHUSIMU HAIPABIIAET MX NESTENFHOCTh. YUHTENb JOJDKEH NMOMHHTBH, YTO HAa yPOBHE
IIKOJIBHON MPOTrpaMMBbl IPOBOJUMOCTE TOMYIPOBOAHUKOB OOBSCHIETCS HA OCHOBE MOZEIH
KOBAJICHTHOM CBSI3M B KPUCTAJIaX, 00CYXk/ast ClIe/IyOIIHe BOMPOCHI:

1. C npubamKeHHeM TeMITEpaTyphl K a0COTIOTHOMY HYITIO ITOJTYIPOBOIHUK MTPEBPAIIIACTCS
B JUAIIEKTPUK — CBA3M MEXAY aTOMaMH HE HApyLIeHbl M YJEJIBHOE COMPOTHUBICHUE
MOJTyTIPOBO/IHUKA YBEIUUNBAETCS.

2. C moBbILIEHHEM TeMIepaTypsl (WM MOA AeHCTBUEM APYIMX BHEIIHUX BO3EHCTBUIA)
MapHO-3JIEKTPOHHBIE CBA3M HAYMHAIOT Pa3pbIBaThCs, ONPEAETCHHAs YacTh KOBAJIECHTHBIX
CBsI3eH HapyllaeTcs, yAEIbHOE CONPOTHBICHHE KpUCTAUla yMeHblIaeTcs. IIpu BHeceHHUU
TaKOTO KPUCTaIJIa B JISKTPHUYECKOE 110JIe 0CBOOOIMBIINECS BaJICHTHBIC JICKTPOHBI, BCTyHast
B YIIOPSIIOYEHHOE IBIKCHUE, 00pa3yIoT SIEKTPUIECKUH TOK.

3. Ha MecTe MOKMHYBIIMX CBA3b 3JIEKTPOHOB 00pa3ytoTcs AbIpku. HampasieHHO JIBU-
rasch O] JEWCTBHEM BHEITHETO MIEKTPUUECKOTO MO ¥ IEPEMEIAsiCh B HAIIPABICHUH, MTPO-
THBOIIOJIO)KHOM HAMpPABJICHUIO [BIDKCHUS JJIEKTPOHOB, OHM YYAaCTBYIOT B 0Opa3oBaHU
3JIEKTPHUECKOTO TOKA B KPHUCTAILIE.

VYyamecs AOJKHBI MOHUMAaTh, YTO B JCHCTBUTEIBHOCTH IBIIKYTCH, DJICKTPOHBI,
pe3yJbTare KaKeTCs, YTO U JBIPKU ABHKYTCS. UTOOBI OOBSICHUTB KaK 3TO é
MIPOBECTH TAKOH AKCIEPHUMEHT C OJHUM U3 PSIOB B KJIacce: YUECHU
napre, NpUIIaaeTcs K J0CKe.

Ero mecto 3aHuMaeT yuyeHMK, cuaduiuii 3a HuMm. Ha oc
YUCHHK C TPEeTheH MapThl U T.A. TakuMm 00pazoM, yueHHRY
Ha ITycToe, HaOMIoIaloT IepeMeNIeHUE MTyCTOT0 MeCTa B %




MexaHu3M COOCTBEHHOI MMPOBOAMMOCTHU TMOJYIIPOBOIHHUKOB o0BsACHSIETCA B y‘{e6HI/IKe
A0CTATOYHO IIPOCTO U IMOHATHO.

IIpezmaraeMble Taﬁ.]]l/lll])l u cxembl. Ha srame «TBopqecxoe MNPUMCHCHUC) YyHalllueCs
BBITIOJTHAIOT 3aJaHUEC U3 0JI0Ka D, CUCTCMATHU3HPYs €0 Ha OCHOBC Ta6J'II/IIIBII

IIpupooa anexmpuueckoti npogooumocmu Memanno Ilonynpo-

BOOHUKU

BayTpeHHee cTpoeHne

Hocutenu snexTpuyeckoro 3apsaa
3aBUCHMOCTB 3JIEKTPOIPOBOJHOCTH OT
TeMIIepaTyphbl

DIeKTPOIPOBOHOCTH IPH a0COIIOTHOM
HyJIe TeMIIEPaTypPbl

[lepeHoc BenecTBa Mpyu BOSHUKHOBEHHH
JNIEKTPUYECKOro TOKa

C NOBBIIIEHUEM TEMIIEPaTyphl
3NIEKTPOIPOBOHOCTh YMEHBINAETCS

C momomiplo 3amaHus, MaHHOTO B OJioke F, ydammecss camocTosTenbHO 0000mIaroT
OCHOBHBIC 3HaHMS, MTOJIYYECHHBIE B TEUCHHE YpOKa. B KilaccaXx ¢ TEXHWYECKHM OCHAI[CHUEM
MOYKHO MPEACTaBUTH 3aJaHUs B MHTEPAKTUBHOHN (hopMe B OMHON M3 CICAYIOMINX MPOTpamMM
ActivInspire, Mimio, Power Point. Heobxonumo obecriednts cBOOOAHYIO paboOTy yJaIuxcs
Ha 3JIEKTPOHHOM J10CKe.

OO6o00mIeHre TeMbl YYHUTENIb MOXET IPOBECTH MPHUMEHsSI TEXHHUKY «ayKIHOH». Bce
YUCHWKH 110 OYepeAd BBICKAa3bIBAIOT CBOE MHEHHE O IIOCTaBJICHHOMY BOIIPOCY,
JIOTIOJTHUTEJIBHO BBICKA3bIBAs MTPEJIOKEHUsI, HE TIOBTOPSIS IPYT ApyTa.

JJIeKTPOHHBbIE pecypchl
1. hitps://www.youtube.com/watch?v=xozf5LtSw7Y
2. https://'www.youtube.com/watch?v=-wbOHWg2uog

OuenuBanue. J[ns onpeneneHus CTEIEHN AOCTIKCHHUS ITOCTABICHHOHN Ieu 00ydeHHS
MOJKHO BOCTIOJTB30BAThCS CIEAYIONIMH KPUTEPHIMU.
Kputepun onieHuBaHusL: onpedenerue, 00bsACHeHUe

TaOJIHNIIE DIIEMEHTOB.

TAOJIUIE DIIEMEHTOB.

TAOJIUIE DIIEMEHTOB.

I ypoBenn II ypoBenn I ypoBensn IV yposenn
C nomomipto yunrens | Jlomyckas ommoOKkn B ocHOBHOM BepHO IIpaBuiibHO
onpenaensier onpezenser onpezenser onpezenser
TOJIyIPOBOTHUKH B TOJTyIPOBOTHUKH B TOJIyIPOBOJHUKH B TOJIyIPOBOJHUKH B
ITepuoauueckoii ITeprnoauyeckoit ITepnoauyeckoit ITepnoauyeckoit

TAOJIUIE DIIEMEHTOB.

OunboYHO 0OBICHS-

Jonyckas omuokn

YacTuyHO BEpPHO

TouHO 00BsICHSET

eT QM3NYecKuil MexXa- | OOBACHACT pHU3NIec- 00BsCHSAET (hH3HuIec- ¢bm3ueckuit

HU3M COOCTBEHHOH KM MEXaHU3M co0C- | KHif MEXaHU3M MEXaHU3M

TIPOBOIUMOCTH TBEHHOH MPOBOIHU- cOOCTBEHHOI TIpO- cOOCTBEHHOMH

TOJTYTIPOBOTHUKOB. MOCTH TTOJTYIIPOBOA- BOJMMOCTH TIPOBOIMMOCTH
HHKOB. HOJIyTPOBOTHUKOB. HOJIyTPOBOTHUKOB.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPTQOIHO YIAIITHXCSL.

S




Ypok 13/ Tema: HPUMECHASA ITPOBOAUMOCTD
HOoJYINPOBOJAHUKOB

2.1.3. Kinaccuguiupyer BemecTBO MO €ro CTPOSHHIO U CBOMCTBAM.

2.1.4. CoctaBisieT U peuaer 3aJa4u, OTHOCAIIUECS K CTPOSHHIO U
MMoacranmapTsl CBOMCTBaM BeIECTBA.

3.1.1. Ucnonp3yeT mpuOOpHI LISk H3yUeHUSI AIEKTPOMArHUTHBIX

(MarHUTHBIX W CBETOBBIX), AaTOMHBIX U SIICPHBIX SBICHHUI.

e OOBsACHIET HU3NUECKUH MEXaHU3M NIPUMECHON IPOBOAUMOCTH

Pe3yabTaTsl MOJIyIPOBOTHUKOB.
o0yueHust e Pemraer KauecTBEHHBIE ¥ KOIMYECTBEHHbIE 3a1a4H [0 IPOBOAUMOCTH
MOJIyIPOBO/THHKOB.

MoTHBaIo MOKHO HAYaTh MPSIMBIM BOIIPOCOM K KJIACCY:
¢ Uto HEOOBIYHOE TIPOU3OMAET C IPOBOJUMOCTHIO YUCTOTO TIOJTYIPOBOIHHUKA, €CIIA B €TO
COCTaB BBECTH IPUMECH (TIOCTOPOHHEE BEIICCTRBO)?

ITo mMepe BBLABIKCHHS yUYAIIUMUCS MPEIIOI0KECHUH (POPMUPYETCS UCCIICAOBATEIBCKUI
BOIIPOC.

HUcciienoBareiibeckuii Bonpoc: Kax usmMeHumcst s1ekmpuieckas npo8ooOUMOCHb YUCHO20
NOMYNPOBOOHUKA, €CIU 8 €20 COCMAB 68eCMU NPUMECH (NOCMOPOHHEE 8EUeCmEo)?

VYyamuxcs AT Ha IPYIIbI, KOTOPBIC BRITOIHSIOT HecaenoBanne «Kak H3MEHHUTCS YHCIIO0
HOCHTEJICH 3apsiia B MOJYNPOBOJHUKE MPU BHECCHHH B €r0 COCTAaB MPUMECH?» Ha OCHOBE
CXEeMBl KOBAJCHTHBIX CBS3€M MEXIYy aToMaMu XuMHuUeckux coeauHenwit Si-P u Si-B.
HeobOxomuMo  cOCpeOTOYNTh BHUMAHUE yUYaIUXCS HAa MEXaHM3ME BO3pPacTaHUSA
MPOBOJIUMOCTH 4-BaJICHTHOTO YHCTOTO KPEMHHUS BBEICHHEM B €r0 COCTaB S5-BaJCHTHOIO
¢docdopa mmu 3-BasieHTHOTO OOpAa.

Pexomenoauuu. Ymobvi nomMoub yuawumcst 8 peueHuy U 0C8OEHUY Npoodaembl yuumens
Mmoorcem pewums 3a0ady « Obpazey» u3 6mopoco ucciedo8anus:

Hszeecmmo, umo ¢ 1 m* kpucmanna 2epmanus uucio amomoe npubnusumensio pagro 10%.
Ilpu  komHamuoUu memnepamype KOHYEHMPAYUs IIEKMPOHOE 8 HUCMOM 2epMAaHUU
cocmaensiem n=I10"wm3. Dmo 3nauum, umo mna xagcovlie CMO MUIAUAPOOE AMOMOE
npuxooumcsi 00uH c80600ubIll dNeKmpon. IIpu mom, umo 6 Memaiiax Ha Kaxicovlil amom
npuxooumcsi 00ur c80O00HbIU dekmpoH. Tlpednonodicum, umo 6 Kpucmani 2epmanus 6
Kauecmee npumect 68e0eHbl amombl NAMUBAIEHMHO20 MblUUbAKA 8 Koauuecmse 1% yucia e2o
amomoé (0,01 vacmu). dmo 3nawum, umo 6 kaxcowiii 1 m° kpucmanna zepmanus eneceno 10°°
amomog npumecu. Ecau yuecmv, umo kascovlii amom Mwlutbaka o0ceoOodicoaem 00UH
BANEHMHDIL INEKMPOH, MO KOHYEHMpPayus maxkux dJ1eKmpoHo8 8 Kpucmaiie 6ydem pasHa
n=10% m. Imo uucno bonvuie Konyenmpayuu c60600HbIX INEKMPOHOE 6 YUCOM KPUCTIATILE
eepmanus 6 10°, m.e. 6 munnuapo pas. A amo oznauaem, 4mo yOenvbHoe CONPOMUBTEHUE
noAYNPO60OHUKO6020 Kpucmania ¢ npumecwio 6 10° paz menvuie yoeapnozo conpomuenenus
yucmozo xkpucmania. Iloamomy nonynpoeoduux c npumecvio 6 10° paz nyuwe npogooum
INEKMPUYECKUL MOK, YeM YUCMbLL NOYAPOBOOHUK.

Taxum 0bpazom, ywawuecs: yACcHIIOM, YMo NPU 86e0eHUU NPUMECU 8 KPUCALL YU

NOAYNPOBOOHUKA €20 DNIEKMPUHECKas NPOBOOUMOCMb 8 3HAUUMENbHOU CMeNgHu 803RACMA
Ilocne storo rpynrbl, O3HAKOMHUBIINCH C TCOPCTUYCCKHUM MaATEP u3
y4eOHHKa, OOCYXKIAlOT €ro M TOTOBAT mpe3eHTanuio. Ilocie o0cyxa npe

MOXHO 06paTI/ITI)C$[ K KJIaCCy C TaKUM BOIIPOCOM:
e Ha cmone nesxcum naniouxa u3 nOlei’lpOGOOHMKa C npume K MOJMC ped umo,
KakKue Hocumeiu 3ap}10a cozoaiom B Hell dJIeKmpu4decKu oK?

anmnec;l BBIABUTAIOT PA3JIMYHBIC ITPCANIOJIOKCHUA




Pexomenoauuu. 13 xypca evicuiell wKoIbl U38eCMHO,
umo onpedenums, KAKUMU HOCUMENAMU 3apada ocyujec- f;\
MENAEMCs INEKMPUUECKAs NPOBOOUMOCTL NOTYNPOBOOHU- V,
K08, MOJICHO Ha ochoge 3¢ghexma Xoana. Oonaxo smom b2t

€noco6 ne uzyuaemcs 6 cpedneil wikone, e2o moxcro same- | ¥ @ @ Tl
213 1
HUMb NPOCMbIM ORbIMOM rP-0 -0 -9
THonynpogoonuxosas nanouka nazpesaemcs (puc. 1) c \
00H020 Konya. I1o mepe nosvluienus memMnepamypbi 3mo2o A
KOHYa pacmém u KOHYeHmpayusi OCHOGHbIX HOCUmeneu Puc. 1 )

3apaoa 6 smoii wacmu. B pesyrsmame oughgysuu ocnosnuie

HOCUmenu 3apaoa O8UNHCYMCA K X0T00HOMY KOHYY Naroyku. Taxum obpasom, 3nekmpusyomcs
06a KOHYA NANOYKU: OOUH KOHeY NONONCUMENbHBIM, OpY20ll OMPUYaAmensHoiM 3apsaooM.
Ipuyém xon00Hblll  KOHey NaNoOuKU 3apadcaemcsi 3apsAdoM OCHOBHbIX —HocCumenell
NOAYNPOBOOHUKA (21eKMPOHO8 Ul ObIpoK). CoOeOuHss 801bmmemp K KOHYAM NATOYKU, Onpe-
0eAI0MCs. 3HAK 3apsAoa X0N00H020 KOHYA, KaKue HOCUMenu co30ar0m 6 Hell DIeKMpUecKull
MOK U Kakas npumecs 000a61eHa 8 NOLYNPO8OOHUK.

Ha srtane «TBopdeckoe mpUMEHEHHE)» ydalmecss 0e3 3aTpyOHEHUH pemaroT 3aiady u3
y4ueOHHKA.

[Ipr momomw HIPKECIEAYIOINX BOMPOCOB MOXHO HMPOBECTH (POHTAIBHBIA OMpPOC H
MPOBEPUTh CTEINECHb YCBOCHHS YYAl[MMHUCS MEXaHH3Ma COOCTBEHHOW U TMPHMECHOM
MIPOBOAMMOCTH TIOJTYTIPOBOJHUKOB!

— Iloyemy ¢ moBbILICHHEM TEMIEPATYPhl yIEIbHOE COMPOTHBICHUE TOJIYIPOBOIHUKOB
yMeHbIIaeTcs?

— Kak omnbITHBIM TyTéM oONpenenuTh, 00JIafaeT JIM TOJYNPOBOAHUKOBAs JOCKA C
MIPUMECKIO JIEKTPOHHOW MJIH ABIPOYHOM MPOBOJIUMOCTHIO?

— Kakoii BaleHTHOCTBIO 10MDKHA 001a1aTh IPUMECh, 100aBIEHHAs! B TepMaHHi, YTOOBI OH
cTai 00J1aaTh: a) AEKTPOHHOM MPOBOANMOCTHIO; b) TBIPOYHOI ITPOBOANMOCTHIO.

IIpennaraemsblie TAGJIUIBI H CXEMBI.
C menpl0 TIOBBINIEHUS  PE3yJIbTATOB
00y9eHUs yJaluMesl TIPEeUIaraioT cpaB-
HUTHb C TIOMOIIBIO JIuarpamMMbel BeHHa
CBOMCTBa MOJYNPOBOIHHUKOB, 00Ja1ar0-
UX COOCTBEHHOW U MPUMECHOH MPOBOIUMOCTHIO.

IIpumecnas
IPOBOAUMOCTD
TIOMTVITNOROTHUKOR

CoOcTBeHHast
MPOBOAUMOCTD
TTOTTVITNOROTTHUKOR

OuennBanmne. 715 onpeaeseHus CTENICHN TOCTIKEHNS TTOCTaBICHHON 11eIH 00y4eHHs
MO>KHO BOCIIOJIB30BaThCS CIEAYIOIUMH KPUTEPHUAMU.
Kpurepun oneHUBaHUS: 00bsACHeHUe, peuenue 3a0ay

I ypoBenb II yposenn 111 yposenn IV ypoBennb
C nomompio yunrtens | C ommOkamu 00bsic- B ocnoBHOM BepHO BepHo o0BsicHsET
OOBsICHSIET (u3HIIec- HSeT pu3ndeckuit 0OBSICHSIET u3IIec- ¢bm3ugeckuit
KW MEXaHU3M ITpH- MEXaHU3M NPUMECHOH | KWl MeXaHU3M IIpH- MEXaHU3M NPUMECHON
MECHOI1 IPOBOMMOC- | IIPOBOJMMOCTH MECHOI IPOBOIUMOC- | TIPOBOJMMOCTH
TH [IOJIYIIPOBOAHUKOB. | HOJYIPOBOJHUKOB. TH TIOJTyIPOBOJIHUKOB.
3arpyaHsercs B pe- C ommbkamu pemaer | YacTHUHO BepHO pe-
IIEHUN KOJIMYECTBEH- | KOJMYECTBEHHBIC 1aeT KOJUIECTBEH-

HBIX 1 KaUYC€CTBCHHBIX Ka4C€CTBCHHBIC 3a1a4Yu HBIC 1 KAYCCTBCHHBIC
3aJa4 Ha [IPUMECHYIO Ha IIPUMECHYIO 3aJa4u Ha Ipu
IPOBOAUMOCTS IIOJTY- IPOBOANMOCTD

IPOBOJIHUKOB. TOJIYTIPDOBOJHUKOB.

B kon1ie ypoka paboumne TUCTKH COOMpAIQTCs U 100a




Vpok 14 / Tema: P-N IIEPEXO/I. MOJYHNPOBOJHUKOBBII U0/

2.1.3. Knaccuduiupyer BEIIecTBO 110 ero CTPOSHHUIO U CBOHCTBAM.
HoacranaapThl 3.1.1. Mcnionp3yeT mpuOOpHI IS H3yUSHUSI HIEKTPOMATrHUTHBIX
(MaFHI/ITHbIX u CBGTOBBIX), ATOMHBIX U AOECPHBIX SIBIICHHI.
o OOBsICHACT PU3UIECKHIT MEXaHN3M POBOJUMOCTH KOHTAKTA JIBYX
Pe3yabTaThl Pa3HBIX MOIYIPOBOAHUKOB.
o0yqeHHs e Pa3bsCHsET yCTPOWCTBO U IPUHIIHII JCHCTBHS TOIYTIPOBOIHUKOBOTO
Ano4a, OTMEYACT €ro NPEUMYIECTBA B CPABHEHUH C BAKYYMHBIM JTHOJO0OM.

MOTHBAIIMIO MO’KHO OCYIIECTBUTH 03HAKOMJICHUEM CO CBEJICHUSIMU U3 JI0Ka A yueOHHKa
U COOTBETCTBYIOIIMMU BOIIPOCAMU. Y UHUTENb MOXKET UCIOIB30BATh 3apaHEE IPUTOTOBICHHBIE
CJIAMIBl, pUCYHKH U TuTakaThl. Ha mocke oTMedatoTcs Hanbosee HHTEpeCHBIE MPEAIION0KEHHS
YUAIIUXCS U TIOCTETIEHHO (pOpMHPYETCsl HCCIIEI0BATENLCKUN BOIPOC.

HccnenoBaTtenbekuii Bonmpoc: Kakoe c80ticmeo noiynpo8ooHUK08bIX npubopos oenaem
UX He3aMEHUMBIMU 8 COBPEMEHHBIX MEXHOIO2UAX?

Brmonasiercst nccnegoBanme «llouemy anekTpudecknuil TOK HE IPOXOAuT?» U3 010ka B
yueOHuKka. M3-3a orpaHUUEeHHOCTH YKCiIa IPUOOPOB, HEOOXOTUMBIX TSl IPOBEICHHUSI JAHHOTO
HCCIIEIOBaHMs, €ro B JEMOHCTPATUBHON (OopMe MPOBOAUT CaM YUUTENb, MPUTTACHUB K
J€MOHCTPAIlMOHHOMY CTOJTy II0 OAHOMY YYEHUKY U3 Kakaoi rpynmnsl. Ilepen nemoHcTparuen
OITBITa YYAIIUMCSI OOBSICHSIIOT, YTO OyIET UCIOIb30BaH MMOJYNPOBOIHUKOBBIN MO — IPHOOD,
COZIEpIKaIllMi KOHTAKT JBYX IOJYNPOBOJHUKOB, 0Opa3oBaHHBIA B pe3yibrare Tuddy3un
Pa3HBIX BUJOB IPUMECEH B MECTE UX CONPUKOCHOBEHHUS.

Bo Bpems skcnepuMeHTa ydaluecsl 3aMe4aroT, YTO B 3aBHCHMOCTH OT TOTO, K KaKUM
MOJIFOCAM MCTOYHHMKA COEAMHEHBI 32)KMMBbI OTYHNPOBOJHHUKA, OH TO XOPOILIO NPOBOJUT TOK,
TO MOYTH €r0 HE MPOBOIUT.

W3 obcyxaeHus McclaeoBaHMS HA OCHOBE BOIIPOCOB M3 Y4eOHMKA BBIICHACTCS, UTO
KOHTakThl N- W pP-TUNA TOJYHNPOBOAHHKA OOMANal0T OCOOBIMH CBOWCTBAMH: €TO
CONPOTHBIICHHE B OJHOM HANpaBJICHUM 3HAYUTEIHHO OOJBIIE €ro CONPOTHUBICHUS B
MIPOTHBOIIONIOKHOM HaIpaBICHUH. B 3TOM HampaBieHUH AHOJ HE MPOBOJIUT AIIEKTPUIECKUN
TOK.

Jis M3ydeHus MpUYMHBI BO3HUKHOBEHHUS 3TOT0 MHTEPECHOTO CBOMCTBA p-n mepexoja
yualecst 3HaKOMSTCS C TEOPETUIECKUM MaTepraioM u3 dsoka C yueOHuka. O3HaKOMIICHUE
C MaTepHaJoM W ero oOCYyXAEHHE Jydlle NMpoBecTd B rpynmnax. C 3TOH Henbio rpynmnam
ClefyeT pa3faTh HANPaBIIONINE AUJAKTHUECKUE TUCTKU:

® DJIeKTPOHHO-BIPOYHBINA TIepexo (MM P-Nn epexon).

e [Ipsimoe coenvHEHME.

e OOparHOe CoeTMHEHHE.

e [lomynpoBOTHUKOBBIH TUO/I.

VYyamuecs y3HaT:

— CONPOTUBJIEHUE P-N KPUCTAIUIA MPH HNPSIMOM COEIVHEHUM 3HAUYUTEIBHO MEHBIIE €ro
CONPOTHUBIICHHS IIPH OOPATHOM COETUHEHHH;

— CBOICTBa p-n Nepexoa UCIOIb3YIOTCS AT BHIIPSIMIICHUS IEPEMEHHOTO TOKA;

PaJMOTEXHUYECKUX YCTPOHMCTBaX — MOOWIBHBIX Tenedo
TEJEBU3UOHHBIX MHKpOCXeMax. JIMOoIbl, BBINPAMISWEINE T
HaNpsHKCHUEM, MCIOIB3YIOTCA B IMOE3/aX, JIIEKTPO
DIIEKTPOJBUTATEIAX.




Ha osrane «YUto BBl y3HANu?» ydamigecss MPOBOIAT OOOOIIEHHS O] PYKOBOJICTBOM
yuurtens. OHU MEPENUCHIBAIOT HEMOJIHBIE TPEIOKEHUS B pab0oUne JIMCTKHU, JOTOIHSI uX. B
KJIaccax ¢ TEXHUYECKUM OCHAIIEHHEM 3TOT JTall yPOKa MOXKET ObITh MPOBEJAEH HA OCHOBE
3apaHee MOATOTOBJICHHBIX YUYHUTEIEM MaTepHaloB Ha COOTBETCTBYIOIIUX MpOrpaMMmax Juis
Promethean, nim Mimio Studio.

OuenuBanue. J[J1ss ONMpeIEIICHAS] CTETICHN JTOCTHXXEHHS TTOCTABICHHOM MEH 00ydYeHus

MOJKHO BOCTIOJIb30BAThCS CIEIYIONINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: 00bsACHeHUe, PA3bIACHEHUE

I ypoBenn II ypoBenn I1I ypoBenn IV yposenn
C moMonIpio yInuTems 3arpynHseTcs YacTuaHO 00BsICHSIET BepHo o0wscHseT
0OBSCHAET 0OBSCHUTD ¢bm3ugeckuit ¢bm3ugeckuit
¢bm3ndeckuit ¢bm3ndeckuit MeXaHHU3M MEXaHU3M
MeXaHU3M MeXaHU3M JNIEKTPONPOBOAHOCTH | 3JIEKTPONPOBOJHOCTH
3NIEKTPONPOBOAHOCTH | SJIEKTPONPOBOJHOCTH | KOHTAKTa ABYX KOHTAaKTa JIBYyX
KOHTAaKTa JIByX KOHTAaKTa JIByX Pa3ITHYHBIX Pa3IUYIHBIX
Pas3IHYHBIX Pa3IHYHBIX MOTYTIPOBOAHHUKOB. MOJTYyTIPOBOTHUKOB.
MOTYTIPOBOIHHUKOB. MOTYTIPOBOIHHUKOB.
Pazpacuser Pazpsacuser yc- Pazpacuser Pazpsacuser ycrpoii-

YCTpPOICTBO U MPUH-
LUM IeHCTBUS TOJTY-
MIPOBOIHUKOBOTO
MoJa, OLIMO0YHO OIl-
penenser ero npe-
HMMYLIECTBA,
CpaBHUBAsS C
BaKyYMHBIM JIOJIOM.

TPOHCTBO U NMPUHIHII
JiefcTBUs oy~
IIPOBOTHHKOBOTO
Moza, ¢ OIKMOKaMu
OTIpesIeNsieT eT0
MIPeNMYIIIECTBa,
CpaBHHBAs C
BaKyyMHBIM JAUOIOM.

YCTpPOICTBO U MPUH-
LU ICHCTBUS MOy~
MIPOBOJHUKOBOTO
JIM0/1a, B OCHOBHOM
OImpeesisieT ero
MIpEenMyLIeCTBa,
CpaBHHUBas C
BAKYYMHBIM JIHOJIOM.

CTBO M IPUHIINI
JIeHcTBYS MOTyIpO-
BOJIHMKOBOTO IM0]a,
TOYHO M MOJHOCTBIO
OIIpe/IeNsieT €T0 Mpe-
HMYILECTBa,
CpaBHHUBAsI C
BAKYYMHBIM JHOIOM.

B koHIie ypoka pabouue JIMCTKU COOUPAIOTCSI ¥ JOOABIISIOTCS B TTIOPT(HOIIHO YHAITHXCSL.

Ypox 15/ Tema: HOJYITPOBOJAHUKOBBIE ITPUBOPBI

2.1.3. Kaccudumupyer BemecTBO IO €ro CTPOSHHIO U CBOMCTBAM.
3.1.1. Mcnionp3yeT mpuOOpSI TS H3yYeHHUSI HIIEKTPOMATrHUTHBIX
(MarHUTHBIX U CBETOBBIX), ATOMHBIX H SIICPHBIX SBICHUM.

IMoacTanaapTsl

PesyubTaThl
00y4eHust

e Knaccudunupyer moaynpoBOTHUKOBBIE MPUOOPHI IO UX YCTPOHCTBY H

NIPUHIUITY A€HCTBHS.

L HpOBO,I[I/IT TMPOCTBIE OIBITBI C NPUMEHCHHUEM ITOJYIIPOBOIAHHUKOBBIX

npUOOpPOB.

MOTI/IBaHI/HO MOJXHO Ha4dyaTh C O3HAKOMJICHHA CO CBECACHUAMU B TCKCTEC y‘IE6HI/IKa n OTBE-
TaMH Ha BOIIPOCHI U3 6J10Ka A. K 3TiM Bompocam peKOMEHIYEeTCs J00aBUTh CIICAYIOIIHE:
— HOquy B OIIPEACIICHUU MMOJYIIPOBOAHUKOB OTMEYACTCA YyBCTBUTCIIBHOCTD UX CBOIICTB
K BHEIIHUM BO3JEHCTBUSIM?
— K kakuMm BHEIIHUM BO3JIEHCTBUSIM UyBCTBUTENbHBI MOTYITPOBOTHUKN?

— Kaxkue MpeuMynIieCTBa MO0 CpaBHCHUIO C APYTUMHU HpOBO}IHI/IKaMVI‘lOT 1T

HUKaM 9yBCTBUTCIBHOCTb UX CBOICTB K BHEITHUM BO3,Z[€I7[CTBH$[M?

IMocrenenno GopMuUpyeTCS UCCIETOBATEIBCKII BOTIPOC.
HcciienoBareabcKuii
YYBCMEUMENbHOCHb NOLYNPOBOOHUKOB K BHEUHUM 8030€
Ha stom stane Bemonasercs ucciaegoBanue «Ilomyf
uenm» (daok B). Lenbto uccnenoBanus siBisercs Hao.

BONPOC:

Kaxyro

nonv3y

po




MOJYIPOBOIHMKA TOA AelcTBUeM cBeTa. ONBIT MPOBOAUTCS C MOMOUIBIO (POTOPE3UCTOPA,
B3sitoro u3 Habopa «[lomynpoBogHrkoBbie TIPUOOPB. OOBIYHO B KaOWHETe (DU3UKH ATOT
Ha0oOp MMeeTcs B OJHOM SK3EMIULIPE, MIO3TOMY OIBIT IMPOBOJUTCS B BUAE JEMOHCTPALUH.
UroOsl o00ecrneynTh HEMOCPEICTBEHHOE YYaCTHE Y4YaIIUXCs, MOXKHO NPHUINIACUTH K
JIEMOHCTPAMOHHOMY CTOJIY T10 OZTHOMY YYEHHUKY M3 KaXJI0T0 psijia.

Ilocne oOcyxkneHus pe3yabTaTOB HCCIENOBAHUS HW3ydaeTcs TEOPETUYECKast YacTb
yueOHOoro Marepuana. OCyIIecTBICHIE ATOTO JTala ypoka oKaxkercs: Ooinee 3P EKTHBHBIM,
€CIIH TIPIMEHHUTH METOJ «3ur3ar». /s 3Toro Kiacc nensiT Ha 4 «pOIHBIS» TPYIIIEL, a 3aTeEM
U3 HUX CO3/IAI0TCS 4 TPYIIBI «IKCIEPTOB». [ 'pymIaMm «3IKCIEpTOB)» AAIOTCS CIEAYIOIIUe
3aJlaHus:

IlepBas rpynmna «3KCHepToB»: ¥ CTPONCTBO U MIPUHLIMII JEHCTBUS TEPMUCTOPA.

Bropas rpynma «3KcrepToB»: YCTpOHCTBO M MPUHINT JEHCTBHS OTOpE3nCTOpa.

Tperbs rpymnma «3KCnepToBy: Y CTPOWCTBO U IIPHHITHIT ACHCTBUS TEPMODJIEMEHTA.

UYersEpTas rpynmna « KCIepToBy»: Y CTPOMCTBO M NPUHIUI ACHCTBHS (POTOIIEMEHTA.

Kak TONpKkO Tpymnma «dIKCIIEpTOB» 3aBEpIIACT CBOIO JEATENBHOCTh, €€ YYacTHHKH
BO3BpAIAIOTCS B «POJHBIE» Tpynmbl. Kakablii «3KCIepT» MAENUTCS C TOBapUIIAMH
BCECTOPOHHHMMHU CBEICHUAMH 00 YCTPOICTBE M MPHHITHUIE ICHCTBHS H3yHIEHHOTO MpHOopa.

Y4uTens 4epTUT Ha JOCKE MPOCTYIO AuarpaMMmy BeHHa U3 4eThIpEX KPyroB, «IKCIIEPTHD»
M0 KaXAOMY W3 TPHOOPOB 3aIMCHIBAIOT YCBOCHHYIO HMH(OPMAIMIO B COOTBETCTBYIOIINX
Kpyrax, a Bech KJacc OIpeaessieT 00Ire 0COOCHHOCTH YCTPOWCTBA M MPHHIUIA ICHCTBUS
9THX MPUOOPOB U 3aBEpUIACT JHArPaMMy.

Pexomenoayuu. /lononnumensro yuumens Modxcem 0ams ciedyiowyio ungopmayuro. Ha
nepebvlil 8327190 MOHCHO 3A0AMbCsL 6ONPOCOM: « Ymo e 30ect HeoObIuHO20: Npu Hazpesanuu
(unu  oceewenuy) NOIYNPOBOOHUK NPeSPAWAEMcs 6 Memanl, a HPpU OXAAHCOeHUU 6
ouanexmpux. Henv3sa au 6 ciyuae, ko20a Ham HydjHceH Mamepuan ¢ MaiblM CONPOMUsIeHueM,
UCNONb308AMb MEMAL, A €CNIU HYHCEH MAMEPUAT ¢ OOTLUUUM CONPOMUBTEHUEM, UCHONIb30-
8amb OUIIEKMPUK?»

leno 6 mom, umo 0151 8cex INEKMPOHHBIX YCMPOUCME BANCHO HE KAKUM CONPOMUGTEHUEM
obnadaem NPoBOOHUK, 4 6 KAKOU CMeneHu e20 CONpOMmuGeHue 3a6UCUm om 6HEUHUX B03-
Oeticmeuii. Tonbko NoOmynpo8OOHUKOBblEe NPUOOPbI, MOMEHMATLHO Pedazupys Ha U3MeHeHUs
BHEWHUX YCIL08ULL, MEHAIOM CGOE CONPOMUGIEHUE, A Cl1e008aAMENbHO U CULY MOKA 8 CE0ell
INEKMPUUECKOl cxeme.

Dmo Kkawecmso noIYynpo8OOHUKOBLIX NPUOOPO8 obecneuugaen agmoMamuyeckoe 6KoYe-
HUe U OMKIIOYeHUe Pa3IUYHbIX dAeKmpudeckux cucmem. Modcno npodemoncmpuposams
cxemy u npunyun Oeticmeus mepmopene. Taxue mepmopene UCHOILIVIOMCA NOYMU 60 BCEX
cospemennvix Obimoglx npubopax. Hanpumep, on
ommeyaem NOJyYeHUe 8 MUKPOBOIHOBOU Nedl HydiC-
HOU memMnepamypbl 4 OMKIOUAen nedb Om 1eKmpu-
yeckoui cemu. Iloxa memnepamypa 6 neuu He
docmuzaem HYJICHO20 3HAueHus (memnepamypa
Hudice), mepmucmop 1 nponyckaem uepes yens cia-
Oblll MOK, HEeOOCMAMOYHbIIL O 3aNYCKA 31eKmpo-
Mmaenumnoeo pene 2. Koeoa memnepamypa 6 nedu

docmuzaem OnpedeienHo2o, 3apanee 3auUKCUpo- ue.
B8AHHO20 3HAYEHUs, MEePMOPe3UCOp NPONYcKaem
MOK, O00CMAMmMOuHbLL O/l 3aNYCKA INEKMPOMASHUMHOZO0 pe3ynv

3ambiKaem yenv 1eKmpuyeckoeo 360uKa 4, komopwii nPQEeEm cucitgh o docm
HyoicHOU memnepamypul (puc. 1).




YuuTens npoBoANT JeMOHCTpanuio ucciienobanus «[Iposepum padoty doroanemenray,
JaHHYIO B 0s10Ke D y4yeOHMKa, TPUTITIACKB K IEMOHCTPAIIMOHHOMY CTOJIY TI0 OTHOMY
YUCHHKY U3 KaKAoro pana. [Ipunimn aefictBus GporosneMenTa KOMMEHTHPYIOT YUCHUKH.

IIpenyiaraemble TaOIMIBI M CXeMBbI. YUYaIlUMCS MOXKHO IIPEUIOKUTH IEPEUEPTUTD B
pa0oYMX JHCTKaX CIETYIONIYIO TaONUIy M 3aIOJIHHUTD e¢:

npudop

[TonynpoBoIHUKOBBIIN

Omnpenenenne

[IpunHuun percTBus

IIpumenenue

Tepmopeszucmop

Tepmoanemenm

Domopeszucmop

Domosnemenm

DJIeKTPOHHBIE PecypChl

1. globalcatalog.com»>microsemicorp.us/az
2. https://www.youtube.com/watch?v=730sBS _7EoU
3. https://www.youtube.com/watch?v=cyveul GAdOWM

OuenuBanue. [y onpeieieHust CTETIIEHN TOCTHKECHUS IIOCTABJICHHO 11eny 00y4YeHHs
MOXHO BOCIOJIb30BaThCs CAEAYIOIUMHU KPUTEPUSAMHU.
Kpurtepun ouleHUBaHMsL: K1accugurayus, npumenenue

1 ypoBenn

II ypoBennb

III ypoBennb

1V ypoBenn

OmrubovHO KItac-
cuduIHpyeT NoIynpo-
BOJHUKOBBIE TPUOOPHI
10 UX YCTPOMCTBY U
MPUHLIUITY J€HCTBHUSA.

3aTpyaHseTcs KJIaccu-
(bHLIIpOBaTh MOTYIPO-
BOJHUKOBBIE TPUOOPHI
10 UX YCTPOMCTBY U
MPUHLIUITY JEHCTBHUSA.

B ocHOBHOM BepHO
KiIaccupUIUpyeT Ho-
JIYyIPOBOJHUKOBBIE
pHUOOPEI O UX yC-
TPONCTBY U INPUHIUILY
JCUCTBHS.

Bepho kiaccudu-
LUPYET MOJIyIpo-
BOJJHUKOBBIE TPUOOPHI
110 UX YCTPONCTBY U
TIPUHLHMITY TE€HCTBUS.

C noMOIIbIO yUUTeNs
IIPOBOJIHT NPOCTHIE
OIBITHI C IPUMEHE-
HHUEM TI0TyTIPOBOIHH-
KOBBIX TPUOOPOB.

Jlomyckast ormmoKu
MIPOBOJIUT NPOCTHIE
OIIBITHI C IPUMEHE-
HHEM IIOJTyNPOBOA-
HHUKOBBIX PHOOPOB.

HacTHuHO BEpHO Mpo-
BOJIUT IIPOCTHIE OIBITHI
C IPUMEHEHUEM TIOITY-
MIPOBOTHUKOBBIX
mpudOpPOB.

TouHOo IpoBOAUT
TIPOCTHIE OIIBITHI C
MpUMEHEHHEM MOITy-
MPOBOJHUKOBBIX
puOOpPOB.

B koHIIe ypoka pabouune JIUCTKH COOUPAIOTCS U J00ABISIFOTCS B MOPTHOIHO YUALTHKCS.

2. OtBerT: A.

Ypox 16 / PEHHEHHUE 3AJAY

Ha ypoke MOXHO pemuTs 3a1aHus U3 ynpaxxkHeHus 1.5

3. OtBer: I[IpaBas 1aMmoYKa rOpPHT, TaK KaK TUOJ MMOAKIIOYEH 00paTHO M TOK MMPOXOANT HE
0 HEMY, a MO JIAMITOYKE, U OHa CBeTUTCs. JIeBast TaMIoyka He TOPUT, TaK KaK K JICBOH Lenu
anon HOlIKJ'IIO‘-IéH HpﬂMBIM COCAMHCHHUEM U 1U3-3a €0 OYCHb MAJIOTO COHpOTI/IBJ'IeHI/Iﬂ 10
CPABHEHMIO C COIPOTUBIICHUEM JIAMIIOYKHU TOK I10CJIE Pa3BETBICHUS MOKUAET HE Yepe3
JIAMITOYKY, & Yepe3 AUO]] — JIeBasi JIAMITOYKa HE CBETHTCS.

4. OTBeT: a) MpUMECHAas MPOBOJIUMOCTE;

b) cobcTBeHHAs HpOBOI[PIMOC?

>3




Vpox 17/ Tema: DJEKTPUHUECKHUI TOK B PA3JIMYHBIX
CPEJAX (YPOK-IIPE3EHTAILHS)

MoxcTanxapThbI 2.1.3. Knaccuuiupyet BEmECTBO 110 €r0 CTPOEHUIO M CBOKCTBAM.
Pe3yabraThl e IIpoBOIUT NPE3EHTAIHH 00 3JIEKTPOIPOBOAHOCTU PA3IIMYHbIX CPE/I.
00y4eHHst

[ToaroToBKY K 3TOMY YPOKY HEOOXOAMMO HauaTh paHblllie, Ha HECKOJIBKO YPOKOB JI0 3TOTO.
Ecimn TexHuueckoe OCHAIIEHHE IIKOJIBl M YPOBEHb ITOATOTOBKH YYAIIHUXCS ITO3BOJISCT,
MPE3CHTAIIHMIO TOJIC3HEE MOArOTOBUTh Ha mporpamMax Power Point, Activinspire, Mimio. B
MIPOTUBHOM CIly4ae TOTOBHUTCS OOBIUHAs MPE3EHTALMs, HCIIOJIB3YIOTCS IUIaKaThl W Ap.
OCHOBHO LIeNbIO YpOKa sIBIIsieTCs] JOPMUPOBAHKE y YUaIIUXCsl YMEHUH M HaBBIKOB BBIOOpA,
00001IeHs, TPYNIUPOBaHUS M Tpe3eHTauyu uHpopMmanuu. Bo Bpems mpeseHTanuu yya-
IIMecs JOJDKHBI YMETh 000CHOBBIBATH CBOM BBIOOp. [l03TOMY mpe3eHTaluio 1eaecoodpa3Ho
HayaTh C KOPOTKOT'O BCTYIICHUS] ¥ OTBETOB Ha CIICAYIOIINE BOIIPOCHI:

— Kak M0xHO m300pa3uTh 3JIEKTPUIECKUH TOK B MeTaIIax?

— KakumMu mpocTBIMH ONBITAMH MOKHO TPOJEMOHCTPUPOBATH AJIEKTPHUECKUI TOK B
Bakyyme?

— B kakoit OCHIEA0BATCIIBHOCTU CIIEAYET BBIIIOJIHATE ACMOHCTPAIIUN JJICKTPUYCCKOTO
TOKa B ra3ax?

— Kak MOXHO mNpencTaBuUTh CXeMaTHYECKOe H300pakeHHE SJIEKTPHYECKOTO TOKa B
MOJTyTIPOBOAHUKAX ?

VYuamuecs paboraioT B rpymmax mo 4-5 uenoBek. ['0TOBS KpUTEpUH AJIsl OLICHUBAHUS
Mpe3eHTalMi, YYUTENb MOXET BOCHOJIB30BATHCS OOpa3laMH, TPENCTaBICHHBIMUA B
METOMYECKOM MOCOOHH. Yualecs: JOJDKHBI 3apaHee 03HAKOMUTHCS C TUMH KPUTEPHIMH.
OueHp BaXHO OIIGHMBAHUE IPE3CHTAMM W YYHWTENeM, W OJHOKJIACCHHKaMH. MeTonsl
OLICHMBAHMS IPE3eHTaNNi BEIOHMPACT YUHUTEIb.
Kpurepun onenuBanus | BribepuTe onuH U3 BapHaHTOB

Tpe3eHTauui
Coneprxanue e Tema He pacKpbiTa
e Tema packpeITa YaCTUYHO
e Tema packpbITa, HO HE TIOJTHOCTBIO
e Tema packpbITa HOTHOCTBIO
TouHoCTh o CBeZieHNsT HE COOTBETCTBYIOT TeMe, eCTh opdorpaduieckre ommoKH
MPE3CHTAUH o CBeieHNs HE TOYHBIE M HE TIOJTHEIE, eCTh oporpaduaeckne OmmoKu

o CBeIeHHSI COOTBETCTBYIOT TeMe, HO He MOJTHBI, €CTh
opdorpadpuueckre OMMOKH

o CBeICHHS TONHOCTHIO COOTBETCTBYIOT TEMeE H IONHOCTBIO €&
OXBaTHIBAIOT, HET ophorpaduuecKux OMmMHUO0K

Huzaiin ® 300pakeHust HE COOTBETCTBYIOT COJEPIKAHUIO MPE3EHTAIIMH, HE
OTBEYAIOT ICTETHIECKUM TPeOOBaHMSIM. TEKCT YHTACTCS C TPYIOM.

o 11300pakeHHsI YACTHYHO COOTBETCTBYIOT COJEPIKAHHIO IPE3CHTALIHH,
HE OTBEYAIOT 3CTETHIECKUM TpeOoBaHmsIM. TeKCT ynTaeTcs ¢ Tpy .

o 1300pakeHnst 0pOpMIICHBI JIOTUYHO, HE BCEra OvaroT
JcTeTudeckuM TpedoBaHusM. TekcT unraercs.

o 11306pakeHHs1 COOTBETCTBYIOT CONCPIKAHHUIO
ICTETHYECKUM TpeOoBaHusIM. TekcT unTaercs

Cotpy nanaecTBO e Pa6oTa BHYTpH TPYMIIIBI cIaG0 OpraHus3

y4aluxcs B Ipolecce HEBHUMATENBHBI APYT K APYry

paboThI YYAaCTHUKU OJMHAKOBO aKTHBH




YBaXHUTEIBHBI IPYT K APYTY.

e PaboTa BHYTpH IPYIIEI OPraHU30BaHA IPABIIBHO, HO 331aHUS
pacrpejeneHbl MeXIy Y4acTHUKaMU IPYIIbl He IOPOBHY.

e PaboTa BHYTpH IPYMIBI OPraHU30BaHA IPABMIBHO. Y YaCTHHKH
IPYHIIBI OOLIAIOTCS MEXTY CO00, HO HHOTIa HE BHUMATENIbHEI U He

e PaboTa BHYTpH I'PYIIEI OPraHU30BaHA MPABIIBHO, 3aJaHUS MEXKTY
Y4aCTHUKAaMH PaCHpeAEICHbI IOPOBHY. YUaCTHUKY IPYTIIIbI
OOIIUTENIHEL, OKa3bIBAIOT APYT APYTY BHUMAHHE U YBaKCHHUE.

Kpurepun onieHuBaHMs Npe3eHTAlUN yUeHUKaMU:

Kpurepuun

Ja

Her

. B npesenTanum y4acTBYIOT BCE YYaCTHUKH IPYIIIbI

. IIpe3enTalyiss HHTEpPECHas!, B COJICPIKAHUH HET OIIMO0YHbBIX CBEICHUI

. ln3aiin cnailioB MHTEpeceH

. Her opdorpadpmuaeckux ommnbok

. BBICTyHa}OIJ_[I/IC SICHO U YETKO BbIpaXXarOT CBOU MBICJIN

. IIpoBOJAT MPE3EHTALUIO 00 3MEKTPOIPOBOAHOCTH Pa3IM4HbIX MaTEpPUaJIOB

N[N N | B[N —

. O600mmaroT NMeroIuecs y HeTo CBEICHHUS 00 IIEKTPUIECKOM TOKE B Pa3ITUYHBIX
cpenax

8. [Ipu moAroTOBKE MPE3eHTAINHN YUTEeHA MOCIIEIOBATENFHOCTh MaTepraia B
yueOHHKe

OreHMBaHUE YYAIIMMUCS CBOCH JESITEIbHOCTH

Mowu ycnexu

+/-

S1 mproOpén prcyHKH A HAIISH Mpe3eHTauI

51 Hamucan camoe MeHblee 1Ba (hakTa

S1 nay4uiicst paboTath B TpyTIe

S HaY4YHJICA TOTOBUTH NPE3CHTALIUIO

S cMor BBIOpaTh HHTEPECHBIE (QAKTHI IS POEKTa

51 oTBeTHII Ha BOIIPOCHI, BO3HUKIINE B Npoliecce paboThl Hall IPOSKTOM

yqaCTByH B I[IPOCKTE, s MOHAJ, YTO MOXKET TIOMOYb MHE NOCTHUYb yCII€Xa

OTBETbHI OBOBIIAIOIIUX 3ATAHUI

LA 2.C 3.0D; (D; (D; (ID; (D); UD; (D; (A1); (AD; (1) 4. A

S




Ypox 18. MAJIOE CYMMATHUBHOE OLIEHUBAHUE

1. Ha pucyHKe npecTaBieHa cxema 3JIeKTPHYECKOi enn
cocrosmas U3 00bIyHOI JaMmsl (L1) MommHocThio 40 BT,
(donapHoii mamisl (L2) MOmHOCTBIO 4 BT, 31ekTpHueckoro kioda
1 COCAVHHUTENIBHBIX TPOBOOB.

I Bonpoc. C Havano nenb NOAKIIOYAETCS K UCTOYHUKY
MIOCTOSAHHOT 0 HanpsbkeHus 60 B nmpu nomomyu kmoua K, a 3atem
otkirovaercs kimodoM K. Kakne siBienns HabmomatoTest B 3T0
BpemMs?

A) O6e naMmibl Oy IyT HOPMAITLHO CBETUTHCS L

B) Hutb HakanuBauus maMnsl L1 cpa3y IMEpEeropyT U Lenb

obopaeTcst

C) Hutp HakanvMBaHUS JaMIIbl L2 cpa3y MeperopuT, a j1ammna L1 MpoJOIDKHUT CBOE CBEUCHHUE

D) Huru HakanuBaHus 00€HX JIAMII CPasy MeperopsT

E) Hute HakanuBaHus namnsl Lz cpa3y MeperopuT U Lelb 000pBeTCs

II Bonpoc. Llens mogkimroyaeTcs K HCTOUYHUKY MOCTOSIHHOTO HampsbkeHus 60 B mpu momony kimroua K.
Kakue sBneHns HaOMOOar0TCS B LEH B 3TO BpeMs?

A) O6e maMmbl OyIyT HOPMAJBHO CBETUTHCS

B) Hute HakanmBauus maMmsl L1 cpa3y neperopuT U Lemb 000pBeTCs

C) Hutp HakanuBaHUS JaMIIbl L2 cpasy Meperopur, a jamia L1 IpogobKUT CBOE CBEIEHHE

D) Hwurtu HakanuBaHUS 00€HX JaMII Cpa3y HeperopstT

E) Hute HakanuBanus nammsl L2 cpasy Heperopur H Iernb 000pBeTcs

III Bonpoc. Eciu mogkiIt0uuTh ABE OJHMHAKOBBIE JTaMIIBI K TOPOACKOI JIEKTPUUECKON CETH KIACCHOU
KOMHATBI, TO HUTh HAKAINBAHUS KaKOi U3 JIJaMII UMeeT OOJIBITYIO BEPOSTHOCTh MEPEropeTh: JIaMIIa,
TIPUHECEHHas C MeCTa TeMIiepatypoii Bo3ayxa 0°C, uiu B3sTas U3 mkada B KOMHaTe €
TeMmnepaTypoi 20°C? [louemy

2. Ha pucyHke npeacTaBiIeHa cxeMa MOAKITIOUSHHUS K A

BaKyyMHOT'O IMOJIa B SJIEKTPHUYECKYIO IIEIIb.

I Bonmpoc. B kakoM COCTOSTHHY B aHOJJHOM II€IIM TOKa He OyeT: 2

ecnu nomeHsims Mecmamu nonoca bamapeu 1, unu 6amapeu 2?

II Bonpoc. Kaxue HocuTenu 3apsaa co3aar0T IEKTPHUECKUN TOK B 1
Bakyyme? i
A) DneKTpOoHBI U ABIPKU B) DIEKTpOHBI M OI0KUTETbHBIE HOHBI

C) Tonbko 31ekTpoHB! D) DIEeKTPOHBI, MONIOKHUTENbHBIE H OTPHIATEIILHEIE HOHBI
E) TonbKo MOJOKHUTENBHEIE H OTPHIATEIFHBIE TOHBI

3. Kakne HocuTenu 3apsiia co34al0T AEKTPHIECKHH TOK B ITOIYPOBOJHUKAX?
A) BIIEKTPOHBI ¥ ABIPKH  B) 311eKTpOHEI ¥ ON0XKHUTENbHBIE HOHBI C) TONBKO 3JIEKTPOHBI
D) OJIEKTPOHBI, IMOJIOXKUTEIBHBIE U OTPULATEIIBHBIE HOHBI
E) TTOJIOKUTEJILHBIE U OTPULATEIIbHBIEC HOHBI

4. Yemy paBHO aOCONIOTHOE 3HAYE€HNE MUHUMAIBHOTO 3aps/ia, MEPEHOCHMOTO SNEeKTPHIECKIM
TOKOM 4epe3 3JEKTPOIUT?

A) 3aBHCHT OT BEII[ECTBA, YIACTBYIOIIETO B HJICKTPOIUTHUCCKOH AUCCOIHAIINN
B)2e=32 10"”Kn C)e=1,6 10""Kn D)1 Kn E) npousBonsHOE 3HAYEHHE

5. Kakoe zeiicTBre CONMPOBOXKIAET IIMEKTPHUESCKUHA TOK IIPU €ro MPOXOXKACHUH Yepe3 JII00yIo
cpeny?

A) termoBoe B) marnutHoe C) xummueckoe D) cBeroBoe E) xummueckoe n MS’THOC

6. Kakoii TMII TPOBOJMMOCTH SIBIISIETCS OCHOBHBIM B YHCTBIX TOJIYTIPOBOTHUK:

A) snextponssiid  B) neipounsiii C) moHHBINA D) anekTpudeckuii TOK HE IPQXOIN
E) B paBHOIi cTeNeHN SIIEKTPOHHBIN U ABIPOYHBIH

7. Kakoii THII IPOBOJMMOCTH SIBIISIETCS OCHOBHBIM B TIOJTYIIPOBO
A) PneKTpoHHBIH  B) mpIpodHbIi C) nounsiit D) anexr
E) B paBHOI1 CTENEHN IIEKTPOHHBII U TBIPOYHBII




8. Kakoif THII TPOBOAMMOCTH SBJISIETCS OCHOBHBIM B ITOJIYIPOBOAHUKAX C AKI[ETITOPHOIT
IIpUMeChI0?
A) 2NeKTpoHHBIH  B) ABIpodHbIH C) nonsblii D) anexTpudeckuii TOK HE IPOXOHUT
E) B paBHOI1 CTENEHN IIEKTPOHHBII U BIPOYHBII

9. IIpoxoxaeHNE 3TEKTPUUECKOTO TOKA B KaKOH cpesie CONPOBOXKIAETCS IEPEHOCOM BellecTBa?
A) B BakyyMme B) B anextponurax C) B Metayuiax D) B rasax E) B mosmynpoBogHHKax

10. Kakoit u3 ra30BBIX pa3psI0B MPOTEKAET MPU HU3KHUX JABICHUAX?
A) uckpoBoit B) nyrosoit C) KOpOHHBIH D) tnerormit
E) npu HM3KHX [aBICHUSX Ta30BBIA pa3psi HE IPOHCXOTUT

11. B yeTpIpéxBaleHTHBII KpEMHUI BBEIM B Ka4ECTBE IIPUMECH B IIEPBOM CIIydae TPEXBAICHTHBII
raJuIiid, a BO BTOPOM — IITHBAJICHTHEIN (ochop. Kakoit Tvn nmpoBomumMocTr Oy1eT OCHOBHBIM B
TMIOJTyYSHHBIX IOy IPOBOJHUKAX ?
A) B IepBOM JABIPOYHBIN, BO BTOPOM JIEKTPOHHBII B) B nmepBoM 351eKTPOHHBIN, BO BTOPOM
npipounblii  C) B 000X cilydasix 3JeKTpOHHBII D) B 000HX Cily4asix AbIpOYHBIN
E) B 000oux ciyyasx 31eKTpOHHO-IBIPOYHBII

12. Kak U3MEHHUTCS Macca BBIAEISIOIETOCS Ha 3IIEKTPOJIE BEIIECTBA, €CIIH CHIIY IPOXOASIIETO
Yyepe3 Hero TOKa YBEIWIHTH B 2 pa3a, a BpeMs IIPOXOXKIAEHHS TOKa YMEHBIIHTS B 2 pa3a?
A) He m3MenuTcs  B) ymensmmrces B2 paza C) yBenuuutcs B 2 pasza
D) ymenpmures B 4 pasa  E) yBenuuutces B 4 paza

13. Kakoe neificTBHE 3J€KTPHYECKOr0 TOKa HaOII0JaeTCsl IPU MPOXOKICHUH 3JIEKTPHIECKOI0 TOKa
yepes 3JIEKTPOIUT?
1 — MarauTHOE; 2 — TETIOBOE; 3 — XUMHYECKOE; 4 — CBETOBOE.
A)toneko 3 B)rtompko lu3  C)rtompko3u4 D)rtompko2u3 E)1,2u3.

14. Tly4oK 3JIEKTPOHOB, CO3JAIONINI H300pakeHHE B 3JEKTPOHHO-TYIeBOH TPYOKe, OTPHIBAETCS OT
KaToza B pe3yjbTaTe
A) snextponm3a  B) TepmoanextponHoit smuccnn  C) ymapHOIT HOHH3aIAU
D) pa3psanxu o6kiagkoii kongeHcaropa  E) caMoCTOATENBHOrO ra30BOro paspsiia

15. DeKTpoNMUTHYECKHI ITPpoLecC HUKEIMPOBAHMS IPOMCXOIHI IPH CHJIe TOKa 2 A 1 BBIIETHIOCH
1,8 r Hukensa. CKoJIbKO BpEMEHH IOTPAYCHO Ha 3TOT MPOLEece (ANEKTPOXUMUIECKUN SKBUBAIEHT
uukens 0,3 mr/Kim)?
A) 50 muH. B) 30 muH. C) 10 muH. D) 40 muH. E) 20 muH.

16. OCHOBHO¥# NPUYHHON BOSHUKHOBEHUS JYTOBOTO pa3psa sBISETCS:
A) CymecTBOBaHHE BBICOKOTO HANPSHKEHHS MEXIY IEKTPOTAMH
B) tepmonnexTpornas smuccuss C) TONBKO HAXOXKAEHHE JIEKTPOIOB B BaKyyMe
D) BBIpBIBaHHE JIEKTPOHOB U3 KAaTOAA II0J] IEUCTBUEM CBETa
E) BelIeneHue BelecTBa Ha aHO/IE IIPH 3IEKTPOIIH3E

17. Ilna3ma ucnosnb3yeTcs B:
A) 6apomeTrpax B) nHeBHBIX nTammax C) amnepmeTpax
D) renepaTopax MocTOSHHOIO TOKa E) anextpomaruute

I[IpaBuibHBbIE OTBETbI

314 15]6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17

IlC|A|C|B|E|A|B|B|D|BJ|A|E|B]|A
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MABA — 2

MATIHUTHOE TNOJIE

MMOJICTAH/IAPTEI,
PEAJIM3YEMGBIE B I'JTIABE

1.1.1. Pa3bsicHSET 3IEKTpOMarHUTHbIE (MATHUTHBIE, CBETOBBIE), aTOMHBIC
SIICPHBIE SIBIICHUS, IPUYMHBI X BOSHUKHOBEHHUSL.

1.1.2. CocraBisieT u penaet 3aJJa4u, OTHOCAIINECS K 3JIeKTPOMAarHUTHBIM
(MarHUTHBIM, CBETOBBIM), AaTOMHBIM U SIACPHBIM SIBJICHUSIM.

1.1.3. Pa3bsicHsieT ABM>KEHHE 3apsPKEHHBIX YACTHL, aTOMOB M BHYTPUSACPHBIX
YACTHII.

1.1.4. Pa3bsicHsieT coOOpaHHY0 HHPOPMAIIKIO O 3aKOHOMEPHOCTSX 3JICKTpOMar-
HUTHBIX (MATHUTHBIX, CBETOBBIX ), aTOMHBIX M SIAEPHBIX SBICHHUM.

2.1.1. Pa3bsicHSET CBOMCTBA JIEKTPOMArHATHOTO ¥ TPABUTAIIMOHHOTO TIOJICH B
CpaBHUTEIBHOH (hopMe.

2.1.2. CocTaBISeT U pPemIaeT 3aJa4uH MO JIEKTPOMArHUTHBIM U TPABUTALIMOH-
HBIM TIOJISIM.

2.2.1. OOBACHSET POJIb SJACKTPOMArHUTHOIO U SIIEPHOTO B3aUMOICHCTBHI BO
B3aMMOCBS3aHHBIX CUCTEMaX MPUPOIBL.

2.2.2. CocTaBISET U PELIAET 3aJa4u, OTHOCSIINECS K SJIEKTPOMATHUTHBIM U
SJEPHBIM B3aMOJIEHCTBUSIM.

3.1.1. Mcrionb3yet puOOpSBI AJIsl H3Y4YEHUSI AIEKTPOMAarHUTHBIX (MarHUTHBIX U
CBETOBBIX), aTOMHBIX U SIICPHBIX SIBICHHUH.

3.1.2. Onpenenser 3aBUCUMOCTb MEXIY GU3NUECKUMH BEININHAMH,
XapaKTCPpU3YIOUIUMHU JICKTPOMArHUTHBIC (MaFHI/ITHI)Ie u CBeTOBLIe), ATOMHBIC N
SIIEPHBIE SIBIICHUSL.

3.2.1. Pa3psicHsET pabOTy YCTPOMCTB, MPUHIIUT IEHCTBUSI KOTOPHIX OCHOBAH Ha
Pa3NUYHbIX PU3UUECKUX SIBICHUAX (3JICKTPOMAarHUTHBIX, CBETOBBIX, aTOMHBIX U
SIIEPHBIX).

3.2.2. '0TOBUT mpe3eHTan! O POIH (PU3UKH B PA3BUTHHU PA3THIHBIX
(bu3nvecKkux SBICHUH.

OBUIEE KOJIMYECTBO YACOB I1O I'JIABE: 26 UaCoB
MAJIOE CYMMATHBHOE OLIEHBAHUE: 1 gac

S




Ypox 19/ Tema: MAI'HUTHBIE ABJIEHUSA. IOCTOAHHBIE
MAT'HUTHI

1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE
U sIICPHBIE SBJICHHMS, IPUYUHBI IX BOSHUKHOBEHUS.

3.1.1. Mcnonp3yet mprOOPHI IS H3yYSHUSI HIIEKTPOMAarHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIEPHBIX SBJICHUH.

oacranaapTol

o PaspscHser NPUYUHBI BOSHUKHOBEHUS TCIJIOBOI'O ABHKCHUSA MOJICKYJI.
eas ypoxa ¢ O0BsIcHSET (PU3HIECKUI CMBICIT TEMIIEPATYPHI.
¢ Knaccupunupyer TeMuepaTypsl, BCTpEYaloIuecs: B IPHPOJE.

YpoK MOKHO Ha4aTh C MPUMEPOB, BCTPEUAIOIINUXCS B TIOBCEAHEBHON KU3HHU YUALUXCS U
y)K€ HMEIOUIUXCS Yy YyYalluxcs MPEACTaBICHUSIX O B3aUMOJEHCTBHAX. YUHUTENb MOXKET
MPOBECTH JAMAarHOCTUYECKOE OLIEHUBaHME, WCIOJIb3Yys, COINIACHO BHYTPUIPEAMETHOU
WHTETpaluy, TeMy «MarHuTHOE B3aUMOJICHCTBHE» M3 Kypca (QU3MKH 6-ro Kjiacca Hu
MEXIIPEIMETHYIO0 HHTETpanuio ¢ mpeameramu «llozHanwe xu3Hm» U «leorpagus». Ero
MOKHO IIPOBECTU B BUJIE ONPOCA, 337aBas CIECAYIOINE BOIPOCHL:

— Kakue Bubpl MarHuToB Bbl 3HaeTe?

— Kaxk ¢ momomipro MaranTa HAMarHUTATE HOKHUIIBI MITH HTOJIKY?

— Kaxkoif mpuMep mpakTHIeCcKOTO HCIIOIB30BAHNS MarHUTA B JKU3HH BBl IIOMHHTE?

— B gem cX0AcTBO U pa3nuune B3aUMOICHCTBUS MEXIy MAarHUTAMH W B3aMMOACHCTBHS

MEXIY 3apsKEHHBIMU YacTUIIAMU?
— Kakne cBoiicTBa MarHuTa HCIOJIB3YIOTCS TIpH TpUMEeHeHWHn kommnaca? M3 kakux
OCHOBHBIX 9acTeil OH cOCTOUT?

3areM yYMTENhb MOXKET, UCIOJB3Ysl MaTepuall YYeOHHMKA, MPUBECTH MPUMEPHI O POJIH
MOCTOSTHHBIX MarHUTOB B TIOBCEJHEBHOW M3HU (00K A). Jlns TOBBINIEHHS YPOBHA
JIeITEIbHOCTH YYaIIUXCsl 11eJIecO00pa3Ho UCIIOJIb30BATh PUCYHKH, CIIAMIIBI, BUAEOMaTEPHAIIbI
" yueOHUKa «DH3uKa MyITETHMEIHA.

HUccaenoBaresnnbckuii Bonpoc: Ymo makoe macnum u KaKuMU CEOUCMBAMU OH
obradaem?

Bo Bpems o0cykaeHHS! YUUTEIh HANPABIAET yYAIIUXCA K MBICIH O TOM, YTO MarHUTHI,
nMes pasHyroo (HopMy, HEM3MEHHO OOJIafar0T CIIOCOOHOCTBIO NMPHUTATHBATH HEKOTOPHIE TEJa.
3Ty UX 0COOEHHOCTH HCITONB3YIOT IS TPAKTHUECKUX IIeei.

Yyuurens JenuT KJIacc Ha TPYMIBI U OHM IIPOBOIAT MCCIIEOBaHUE 110/ Ha3BaHUeM «Tero,
obnamaroniee MarHUTHBIMH CBOHMCTBaMW», JaHHOE B OJioke B. Yuamuecs ompeaensior, 4To
TeJa U3 JKere3a, CTalIM, HUKeJIs, Yyr'yHa U UX CIUIaBOB MPUTATUBAIOTCS MarHUTOM, a Tella U3
CTEKJIa, JepeBa, MIacTMACChl, MEJU, ATFIOMUHUIS MarHUTOM HE IPUTATUBAIOTCS. BrigBUraroTcs
MIPEIIOI0KCHUS O IPUIMHAX BO3HUKHOBCHHSI HAOIIOIACMBbIX SIBIICHHIMA.

Bo BTOpOM uccrienqoBaHuM BBISICHSIETCSI OTBET Ha Bompoc: «B kakoil yacTu marHuTa ero
JeficTBHE omymiaeTcss Oonplie?» Ydammecs oOHApy>KUBAIOT, YTO HE BCE YAaCTH MarHHUTa
00alafoT OJWHAKOBON MPUTATHBAIONICH CcrmocoOHOCTRI0. OOCYXKIEHHE 3aJaHds MOXKHO
OpPTraHM30BAaTh C TIOMOIIBIO0 BOMPOCOB W3 yueOHHKA. st OOCYXIEHHs IpearooKeHNH
BBEIBUHYTHIX BO BPEMs HCCIIEIOBAHHSA, MOXHO HCIIONB30BATh IOMOIHHUTEIBGHBIEC BOII
Jlunepsl TpyIT OCYIIECTBIISIOT MPE3CHTAITHH. ;

Ha stom sTtame mpoBoautcsa uccinepoBanue «OnpenennM moioca Ma

HaOJIIOAI0T, KaK MO/IBEIICHHBI HA HUTH W TPUBEIEHHBIN BO Bpauiefiie n
OCTAHABJIMBAsACh, IPUHMMAET BCETJa OJHO M TO K€ NONOXEKe. Muuten
Kjaccy ¢ BompocoM: «Kakasi 3aKOHOMEpHOCTB MpOst 01aeM

TCS B
MaramTa?»




OHM oTMeyaoT Hajuuyue y 3eMiu JBYX reorpaduueckux mnomocoB — CeBepHOro u
IOxHoro, u ycraHOBIEHME MarHuTa B HAalpaBIEHUH STHX IONIOCOB. YUHTENb CTaBUT
CJIEIyIOLIME BOIIPOCHL: «A Mo4eMy OJUH KOHELl MarHUuTa HampasieH B cTopoHy CeBepHOro, a
Jpyroi B cropony FOxkHoro reorpaduueckoro nosmtoca 3eminun?y», «UTo HanpaBiIseT MarHuT B
TaKo€ MOJIOXKEHUE?»

Ob6cyxaeHne uccIeIOBaHNs MOXKET POBOJUTHCS U ITO BOIPOCaM M3 YICOHHKA.

JAudpepenunpoBannoe odyuenue. /s obecriedeHnss aKTUBHOTO Y4acTHs B HCCIEIO-
BaHUAX YYCHHKOB C HHM3KMMH IIOKa3aTeNIMH OOYYEHHS W YYEHHKOB C OTPaHHICHHBIMH
(bI/ISI/I‘-IeCKI/IMI/I CIOCOOHOCTAMU YUuTEIIb MOXKET BKIOYUTH HX B TPYIIBI € CaMbIMU
AKTUBHBIMU YUYCHHUKaAMH.

Yyuurens B HCIIAX IMMOMOIIHU I'pyIinaM, NpOBOAAIIUM TCOPETUICCKHUE UCCIIEJOBAHUA, MOXKET
MPEIOKUTE CIIeTYIOIUIl MIaH:

e  [locTOsIHHBIE MarHUTHI.

e  (CgoiicTBa MOCTOSHHBIX MAarHUTOB.

e  [IpuHimn paboThl MArHUTHOM CTPEIIKU U KOMIIaca.

e  BzammopeiicTBUE MarHUTHBIX MOJIIOCOB.

B 610Kke D ocymecTBisieTcs uccienoanne «Kak B3anMoaeicTBYIOT TOII0OCa MAarHATA?»
HccnenoBanne MOXET IPOBOAUTHCS Tpynmnamu. Llenbio mccienoBanus sBASETCS IpaKTHIEC-
Kas [IPOBEPKa YJaIIMMHICS B3aUMOACHCTBUS OJHOMMEHHBIX M Pa3HOMMEHHBIX TTOJIIOCOB Mar-
HHUTa. Ydamyecs OTMEYaloT CBOM HAOMIOAEHHMS, 3alONHAsA B pabO4yMX JHMCTKAaX Tabmuiy,
NIPUBEAECHHYIO HUXKE.

BzaumopetictBue
No Hccnenoanue
[Ipursxenne OTrajkuBanue
1 JIBa ceBepHBIX MOIOca
2 JIBa 10)KHBIX MOJIIOCA
3 CeBepHBII 1 I0XKHBIN

3amanue, naHHoe B 0J10Ke E, CITy’XUT 11 CaMOCTOSATENIEHOTO 0000IIEHUSI OCHOBHBIX
3HaHHﬁ, l'IOJ'Iy‘-IeHHBIX y‘-IaL[II/IMI/ICH B TCUCHUC ypOKa.
CBOlCTBa ITOCTOSTHHOI'O MarHUTa

CaoiicTBa
KiroueBsie ciioBa NOCMOAHHBIL MAZHUM, MAZHUMHDBLL NOTIOC, CE8EPHbLIL MASHUMHBII NOTIIOC,
100fCHBIIL  MaZHUMHBIL  nomoc, memnepamypa Kiopu, cpeonas nunus
MazHuma

B KOHIIC JJI1 CaMOCTOATCIIbHOI'O OLICHUBAHWA YUAIIUCCA BBINIOJHAIOT 3aJaHNUA U3 0JI0KA
F ((HpOBepBTG CBOM 3HAHMUA. Z[J'Iﬂ 9TOI'0 MO>KHO HUCIIOJI30BaTh Ta6J'II/IL[BI, HpI/IBGHéHHHC
HWXKC

HpeIlJIO)KeHHLIe TaﬁJII/lIIbI H CXEeMbI:

Ne | Bug maruuta CgoiicTBa E
1 [onocoBoit cTec- HUckyc-
- TBEHHBIE
2 JlyrooOpa3sHbrit CTBCHHEIE
- MAarHMuTEI
3 | Kpyrogoit

dNeKTPOHHbIEe pecypchbl
1. youtube.com>watch?v=f6CqAsYbE58
2. http://www.kakras.ru/doc/magnets-and-magnetic-fields. ht
3. http.//magnetline.ru/articles/postoyannye-magnity.ih-gi
4. http://znaika.ru/catalog/5-klass/estesvoznanie /Mag
magnity-i-ikh-primenenie.



OuenuBanmne. [[J1s onpeaeseHus! CTENCHN TOCTIKEHNUS TOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUUMH KPUTEPUIMU.
Kpurepun oneHUBaHUS: npugsedenue npumepos, 00biACHeHUs,, npumMeHenue

I ypoBenn

IT ypoBenn

111 ypoBennb

IV yposenn

IIpuBoauT nprMeps!
MarHUTHBIX SBIICHHI

C IOMOIIBIO YUHUTEIIA.

[IpuBogut orpanu-
YEHHOE YUCIIO MPH-
MEpOB MarHUTHBIX

SIBJICHUH.

IIpuBOIUT B OCHOB-
HOM IIpaBUJIbHBIE
TIPUMEPBl MATHUTHBIX
SIBJICHUH.

IIpusogur non-
HOCTBIO ITPABUIIbHBIC
IpUMEPbl MATHUTHBIX
SBJICHUM.

3arpyaHseTcs
OOBSCHATH CBOICTBA
HOCTOSIHHBIX Mar-
HHTOB.

He moxeT mmon-
HOCTBIO OOBSICHATE
CBOMCTBA MOC-
TOSIHHBIX MarHUTOB.

YacTUYHO MPaBUIBHO
00BIACHSIET CBOMCTBA
MOCTOSHHBIX
MarHuTOB.

IMonpo6HO 00BsACHSET
cBoiicTBa
MOCTOSIHHBIX
MarHMTOB.

C TpyIoM npoOBOIUT
OIIBITHI C TTOCTO-
SIHHBIMH MarHHUTaMH.

C HeOOMBIINMHU
omuOKaMu MIPOBOJHT
OIIBITHI C TTOCTO-
SIHHBIMU OIIHOKaMHU.

B ocHOBHOM cBO-
0OIHO MIPOBOAMT OIBI-
THI C TIOCTOSTHHBIMH
MarHUTaMu.

CB00OIHO TIPOBOAUT
OIIBITHI C
MOCTOSIHHBIMU
MarHHTaMH.

B konIe ypoka paboure JUCTKH cOOMPAIOTCS M T00aBIIAIOTCS B MOPTHOIHUO YUaAIIUXCS.

VYpoxk 20 / Tema: MATHUTHOE IT1OJIE.
NUCTOYHUK MATHUTHOTI O TOJIA

1.1.1. Pa3pscHsET 3IeKTPOMarHUTHBIE (MAaTHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, MPUYUHBI KX BO3HUKHOBEHHUSL.

HoacranmapTol
A nap 1.1.4. Pa3pscHseT cOOpaHHYIO HHOPMANNIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MAarHUTHBIX, CBETOBEIX), AaTOMHBIX U SAE€PHBIX SIBICHHH.
PesyabTaTsl ¢ [IpocThIM OIIBITOM 0OOOCHOBBIBAET BOSHUKHOBEHNE MATHUTHOTO MO,
o0y4eHusi e Pa3pscHseT THIOTE3y AMIIepa O MPOUCXOKICHHMN MarHUTHOTO MOJIS.

Ypok MO>KHO HauaTh C TeKCTa B 0J10ke A. B 310
BpeMsl YUHTElb, CChUIASICh Ha 3HAHUS, IPHOOPETEH-
HbIE YYaIIUMHCS U3 KypcoB HU3HMKH Ui 6-T0 U 8-T0
KJIaCCOB, CO3MAET BHYTPUIIPEIMEHYIO HMHTErpAIHIO.
Onupasich Ha 3TH 3HaHUA, YIEHUKH 00CYKIatoT clie-
JIYIOIIE€ BOIIPOCHI:

— B 4eM oTnuume MarHUTHOrO B3aMMOJAEHCTBHSI OT 2JIEKTPUYECKOrO M IPaBUTALIMOHHOIO
B3anmozeicTuii? Kakoe pusndeckoe moie co3aaét NOKOSIIUHCS SISKTPHYSCKUH 3apsia?

— Kakoe ¢uznueckoe mocie co3maét IBIKYIIMICS 37eKTpUdecKuii 3apsaa? Uto BBl 3HaeTe 0
MarHUTHOM 1ose?

Yyurens MOXET BOCIOIB30BATHCS MuarpaMmon Benna mist co3manust motuBammu. OH,
HCTIONB3YS 3HAHUS yUAIIUXCA 00 SJEKTPUISCKOM M MATHUTHOM IIOJISAX, OTMEYAeT X OTBET
B COOTBETCTBYIOIIHNX YACTIX TUATPaAMMBI.

Bo Bpemst 06CYKACHHS yUUTENb HANPABIISET MBICIN ydamuxcst K hagh, aro

MarautHo
€ ToJjie

OnexTpu-
YecKoe
nose

TOYHEKA

OTBCTCTBCHHO, OJTHAKO HC CYHICCTBYCT MAarHUTHOI'O 3apsAa, CO34at0
HUccaenoBaresabckuii BOIIPOC: Ymo sensemcsi UCMoOYHUKOM

31eCch MOXKHO BOCITIOJIB30BAThCS BUACOMaTCpruaIaMu
pecypcaxy», Wil A1UCKa «Du3uka MYJbTUMEUA» .



VYuurens rpynnupyet kiacc. IIpoBonutca uccnenopanue «OtkpbiTHe ['aHca Dpcrenay,
nanHoe B 0s10ke B. Bo Bpems nccienoBaHus MpoBepsieT BEPHOCTh COSIMHEHU DIIEKTpUIec-
KOl menw, coOpaHHOH 1O 3apaHee HApHCOBAHHOM Ha JOCKE cxeMme (WM IPOAEMOHCTPHPO-
BaHHOH Ha 3KpaHe ¢ TIOMOIIBIO claiia). Clienyer HalpaBUTh BHUMaHHUE yJalluxcs Ha U3Me-
HEHHE HAIpaBICHUS OTKJIOHEHHS MarHUTHOM CTPEIKHU NIPU U3MEHEHUSX HAIPABIECHUS TOKA.

OO6cyxaeHne pe3yIbTaTOB MOKHO IPOBOAUTE C TTIOMOIIBIO CIIEAYIOMINX BOIIPOCOB:

— Kakoe siBnerre moaTBep aaeT CyiecCTBOBAaHHE MAarHUTHOTO TOJISI BOKPYT ITPOBOJIHUKA

¢ TokoM? Kakumu 3apsHKCHHBIMH YacTHUIIAMHA CO3Ma&TCsl DJJICKTPUUECKHH TOK B

npoBogHuKe? Kak IBIKYTCS 3JIEKTPOHBI BHYTPH aToMa?

B cootBercTBHM C LemsMH Tporiecca OO0y4eHHs, ¢ MaTephalaMy, OTHOCSIIUMHCA K
THUIIOTE3€C AMnepa, COBETYETCA 3HAKOMUTD YUaIlIUXCA METOJOM HMHTCPBLIO. HHS{ OTOT'O YUUTEJIb
CHauaja CIpallMBaeT Yy YYalUXcsl O 3HAUYEHUM OMbITa, MPOBEAEHHOTO NATCKUM YUYCHBIM
OpcrenoM. 3aTeM ¢ OMOUIbIO 3BPUCTUYECKOTO MHTEPBBIO Pa3bsICHAET 3HAUCHHUE TUIIOTE3bI O
«MOJIEKYJIIpDHBIX TOKax». B Kkmaccax ¢ TEXHHYECKMM OCHAIICHUEM JaHHAs Y4UTEIIEM
TeopeTryeckas HHpopManus MOXKET IPETOJHOCUTLCS B MHTEPAKTUBHOM (opMe ¢ MOMOIIBIO
JIEKTPOHHBIX YCTPOUCTB.

Ha sTame TBOpUecKOTr0o MpUMEHEHHS YIUTEIb MOKET JaTh 3aJaHne u3 010ka D. Yuammuecs
BEINIOJTHAIOT HcchenoBanne «JleiictBue MarauTHOro mois». OHM TOZHOCAT 3apaHee
HARIEKTPU30BAHHYIO TANKy W3 TUAJICKTPUKA (CTESKISTHHYIO WM Y00HUTOBYIO) K MAaTHUTHOW
CTpeNKe U YOEKIAIOTCS, YTO MEXJIy HHMH HE BO3HHKAET B3aWMOJCUCTBUA. 3aTeM OHHU
TOAHOCAT K MAarHUTHOM CTPENIKE MOCTOSTHHBI MAarHWUT W HAOIOMAI0T BO3HHUKAIOIIEE MEXKIY
HHMMH B3aHMOJICUCTBHUE. YUallliecs CaMOCTOATENbHO JENIaloT BEPHBIM BHIBOI.

Ilepeblit 661600. 3apsidvl 6 HAGIEKMPU30BAHHOU NANOYUKE U3 OUIICKMPUKA HAXOOSMCSL 6
NOKOe, HOIMOMY CO30aI0M 80KPY2 ceDsl INEKMPOCMAmMuUIecKoe noje — NOKosuecst 3apsiobl He
cozdarom mazHumnoe nose. 1o smoti npuyure npu NOOHeCeHUU Had1eKMPU308aAHHOU NANOUKU
U3 OUdeKMpUKA K MACHUMHOU CMpenKe MedcOy HUMU He HNPOUCXOOUm MASHUMHO2O
83aUMOOCUCMBUSL U CIMPEeTKA OCMAEMCsi 8 NOKoe.

Bmopoii 6v1600. [lpu noonecenuu nocmosHHO20 MACHUMA K MASHUMHOU CMpenKe
NOCIeOHAsL NOBOPAUUBAEMCS (CIPeNKa UIU NpUumsacUu8aemcs, uid OMMAIKueaemcs, 6
3A8UCUMOCIIU O MO0, C KAKUM NOJIIOCOM MASHUMA NPOUCX00Um 83aumooeticmaue).

OO6cyxaeHne MOXHO IIPOBOAUTE COTIIACHO CIEIYIOIEH cxeMe:

Ha stane ypoka «UTo BbI y3HaIN?» yUalyecs 3aMuchbiBaloT B pabodne JTUCTKH 3HAUSHUS
KITIOYEBBIX CIIOB, CAMOCTOSTENEHO 0000IIal0T OCHOBHBIE 3HAHUS, [TOJyYCHHBIC B TCUCHHE

ypoKa.

KittoueBsle ciioBa 3HaueHue
Maenumnoe none
Kpyeogvie monexyaspHvie moxu
Onvim Opcmeda
Hcemounuk mazHumno2o nois

ZIHH CaMOCTOATCIIBHOTO OLICHUBAHHWA CBOUX 3HAHUM ydalirecs BBIMIOJHAIOT JaHHBIC B

paszene ypoka «IIpoBepbTe CBOM 3HAHHSD.
JJIeKTPOHHBbIE Pecypchl
1. https://www.youtube.com/watch?v=vOmOsp4MPb4 g
2. https://'www.youtube.com/watch?v=hMIrxCOm78o
3. https://www.youtube.com/watch?v=gVtuh-aELqg
4. https://www.youtube.com/watch?v=V46I12RrX uE
OuennBanue. J{s onpenencHus CTENEHU T0CTHXKE CTaBII
MOYKHO BOCIIOJIb30BaThCs CICTYIOIINMH Kp\%}pmv

W LIEJH O st




KpI/ITepI/II/I OLCHHUBaHUA! O6OCH06‘(1HM€‘, Pa3viCHerue

I ypoBens

11 ypoBeHb

111 ypoBeHb

IV ypoBenb

IIpOCTHIM OIIBITOM C
TPYA0M 00OCHOBBI-
BaeT BO3HUKHOBCHHE
MarHHUTHOTO ITOJIS.

TIpoCThIM OIBITOM ¢
MaJIbIMU OITMOKaMU
000CHOBBIBAET
BO3HMKHOBEHUE
MAarHUTHOTO TIOJIA.

TIpoCThIM OIBITOM
YaCTHYHO TPABUIILHO
000CHOBBIBAET
BO3HMKHOBEHHUE
MAarHUTHOTO TIOJIA.

TIpoCThIM OIBITOM
MOJIHOCTBIO 000C-
HOBLIBAET BO3HUKHO-
BEHME MarHUTHOIO
TI0JIS1.

C IOMOIIBIO YINTENS
Pa3bICHSET THIOTE3Y
Awmriepa o
HPOMCXOXKICHUH
MArHuMTHOTI'O ITOJIA.

JlomyckaeT ommoKu B
Ppa3bsACHEHNN
runoresy Amiepa o
TIPOUCXOXKICHUH
MArHuTHOTI'O ITOJIA.

B ocroBHOM mIpa-
BHJIBHO Pa3bsICHAET
runoresy Amiepa o
TIPOUCXOXKICHUH
MArHuTHOTI'O ITOJIA.

IIpaBunbHO pazbsic-
HSET TUIIOTE3Y
Awmriepa o
TPOUCXOXKICHUH
MArHuTHOTI'O ITOJIA.

B komn1e ypoka paboune TUCTKH COOMUPAIOTCS U JOOABIIOTCS B TOPT(OIHO YIAIITHXCSL.

Vpox 21/ PEHIEHUE 3AJAY

Ha YPOKE MOTYT OBITh BEITIOJIHEHEI 3aJaHus U3 YIIPpa)KHCHUA 2.1:

1. OTBeT:

2. OtBer: Kommacom
3. OtBeT:

4. OtBer:

Wh =k
WA e

40N

5. OTBer: HpI/I NMOJAHECCHUH MMOCTOAHHOI'O MaruuTa K IByM HUI'0JIKaM, IMOJABCIICHHBIM Ha OZ[HOI7I
HUTHU, CBO6OZ[HLI€ KOHIIbI UT'OJIOK MPUTATUBAIOTCS K MarHuTy. Ho u3-3a TOT'0, UTO CBO6OZ[HLI€
KOHIIbI HMI'OJIOK ABJIAKOTCA OJAMHAKOBBLIMHU IIOJIFOCAMU (066 HUTOJIKHN CBO60)1HI:IMI/I KOHIaMH
MNPUTATHUBAIOTCS K OJHOMY U TOMY K€ IOJIIOCY IMMOCTOAHHOI'O MaruuTa, HalIfpuMep K CCBEPHOMY;
" MO2TOMY Ha 3TUX UX KOHHIAX BO3HUKAIOT OJUHAKOBBIC, HO IMPOTHUBOIIOJIOXKHBIC TOJIIQEBI
IOKHBIC 1 HaO60p0T) OHHU OTTaJIKUBAKOTCH.

6. OtBer: D) OnHOMMEHHBIE TTOITI0CA OTTATKABAIOTCS JPYT OT IPyTa, pa3go CHHBIE TI a
NPUTATUBAIOTCA APYT K APYTY. \

N



Ypox 22/ Tema: UHAYKOUA MATHUTHOT O I1OJIA

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.

IoacranmapTol
A ap 1.1.4. Pa3pscHseT coOpaHHYIO HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MArHUTHBIX, CBETOBEIX), AaTOMHBIX U SAEPHBIX SIBICHHH.
e Pa3psCHACT MHIYKIMIO MATHUTHOTO MOJISL KaK CHIIOBYIO
PesyabTaTsl XapaKTePUCTHKY TIOJIS.
00yueHust o [TpocThIMH OIIBITAMH POBEPSET CYIIECTBOBAHNE JIMHUN MHIYKIUH Mar-

HUTHOTO ITOJIA U ONIPEICIIACT UX HAIIPpABJICHUE.

MoTHBalMIO MOXXHO CO3[aTh, JOMOJHHMB MaTepHal, JaHHbIH B 0J0Ke A ydeOHUKa,
JIEMOHCTpalyei aHuMaly Ha TeMy « MarHuTHOE 1oJie IeHiCTBYeT Ha MarHUT, BHECEHHBIH B
9T0 moje» W3 ydeOHMKa «Puszmka mynsrumenua» (III muck). Ha ocHoBe yBmmeHHOTO
yyamgecss MPUXOIIT K BBIBOJY, YTO MAarHHUTHOE IIOJE, TaKKe KakK JIICKTPHUECKOE H
TpaBUTAIIMOHHOE, 00JIa1aeT CHIIOBOH XapaKTeprcTHKOM. C IIOMOIIBIO BOIIPOCOB U3 y4eOHHUKA
OpTraHU3yeTCs OOCYXKICHHE:

— Yem oTnMuaeTcsl CHIOBas XapaKTEPUCTHKA MAarHUTHOTO MOJNS OT HANPSHKEHHOCTH
AIEKTPHUIECKOTO OIS ?

yqaumec;l 3alMMCBIBAIOT Ha JOCKC BBIABUHYTBIC TIPECANOJIOKECHUSA HW MOCTCIICHHO
(dbopMupyeTcsi BOIPOC JUIsi HCCIIETOBAHUSL.

Hccnenopartenbekuii Bonpoc: Kax ModcHo onpedenums CULOBYIO XAPAKMEPUCUKY
maznumnoeo noaa? Kax onpedensemcs eco nanpagnenue?

HccnenoBanue npoBOANTCS FPyNaMy. Y YUTEIb JOJDKEH HAIIPaBUTh BHUMAHHUE YUaIUXCsI
Ha PAcHOJIOKEHWE MAarHUTHBIX CTPEJIOK BOKPYT IIOJIOCOBOTO MarHuTa. Hajao HamoMHUTH
YUaIIMMCSl, 9YTO TIPH IIPOBEJCHUH OITbITa MOOIM30CTH HE JIOIKHO OBITh HAMAarHUYHBAIOITHXCS
TIPEAMETOB.

IIpu oT4ere KaKHOH TPYyMITEI O MPOIEIaHHONH paboTe yUUTeNb K BOIIPOCaM U3 YUeOHHKA
MOXeET 100aBHUTh M CIEIYIONINE BOIPOCHI:

- Kakne m3MeHeHUs! NpOU30MIYyT B PacloIoKeHHH MarHUTHBIX CTPEJIOK, €CIIH IIOMEHSTh
MeCTaMH IOJIFOCHI MarHuTa?

- UYro HaOmiofaeTcs B PpACIONIOKEHUM M XapaKTepe MAarHUTHOTO B3aMMOJCHCTBHS
MarHUTHBIX CTPEJIOK P YAAJICHUH UX OT MarHuTa?

[Tocne oOcyxaeHUsT pe3yabTaTOB TpyIaM Mpeaaaraercss MPOYUTaTh TEOPETUUECKHUH
Marepuan u3 ydeOHuka (6J0k C) M, OCHOBBIBAsICh Ha HEM, MOATOTOBUTH MPE3ECHTAIHIO T10
cllelyIoleMy IUIaHy:

o Cunoeas xapaxmepucmura MaeHUMHO20 NOJiA — UHOYKYUS MASHUMHO20 NOJIAL.

e Hanpaenenue éekmopa uHOYKYUU MASHUMHO20 NOJIA.

o Jlunuu UuHOYKYUU MACHUMHOZ0 NOJIA UMEIOM UXPeBYIO (OopMY.

o CpasHump cunoguvle XapaKxmepucmuki 31eKmpuiecko2o U MazHUmHo20 noJlel.

Ha xaxnayro npesenranmio naércs 2-3 MuHyTHL. locie BBICTYIJICHUS JIMAECPOB TPYIIIBI
MIEPEXO/IAT K 3TaIly TBOpYECKOro nmpuMeHeHHs. OHU BBIMIOJHSIOT MCCIIEA0BaHUE U3 OJI0KA
yueOHHMKa, B KOTOPOM C IIOMOIIbIO JKEJIE3HBIX ONMMJIOK HAOIIONAIOT JMHUHM WHIYKEUH
MarHUTHOTO TIOJISI.

Juppepenyuposannoe ooyuenue. Ha ypoxe peKOMEHIYETCs BBIIIOIH

ce u
HUSI, OTHAKO B KJIACCaX, IJ€ OOJBIIMHCTBO COCTABIIIOT ydaluecs c [fn3ku 17
TEJIEM YPOBHSI YCBOSIEMOCTH H YYaIllMecs ¢ OTPaHHICHHBIMU QE3NIGEKIMHA 00

JOCTAaTOYHO BBINTOJIHUTH OJHO U3 HUX. ‘




HUccnenoBanue «llomyuenne kapTUHBI TUHUM MArHUTHOM MHTYKITUW HAMIPABJICHO HA MPU-
MEHEHHUE MOJYYCHHBIX YYCHUKaMU 3HaHUM. Yyariuecs OnpeaessioT 3aKOHOMEPHOCTh, KOTO-
PO OUUHSETCS IOMYICHHBIA MAacHUMHbLI chekmp, HAOMIOMAI0T BUXPEBYIO (hopMy TOTIS.

IIpeanaraemple TA0JMUBI M CXeMbl. YYalllUecs PUCYIOT CXEMY HCCIEIOBaHUS U
3aMKCBIBAIOT KPATKOE OOBSICHEHHUC SIBIICHMSL:
CxemaTHyeckoe n300pakeHHe UCCIIeIOBaHMU

OOBbscHEHNE

B paznene Tembr «UTo BBI y3HAIN?» yUaIIHecs 3aIOMHIIOT IPEIOCTABICHHYIO TaOIHIly
OOBSCHEHUSIMU KJIFOYEBBIX CIIOB:

HanpasneHue
Maz2HUMHol
UHOYKYuU

JluHuu
MazHuUmMHoU
UHOYKYuU

MazHumHelii
cnekmp

|

OIIeHI/IBaHHe. I[J'Iﬂ OMpeACICHUA CTCIICHU JOCTUIKCHUA MOCTaBJICHHOMN eian o6yquI/1$[
MOXKHO BOCITIOJIb30BATHCA CICAYIOIUMUN KPUTCPUAMU.
KpI/ITepI/II/I OLCHHUBAaHU! 06‘b}ZCH€Hu€, npumeHernue

I ypoBenn

II ypoBenn

III ypoBenn

IV yposenn

C noMOUIbIO yUUTEIS
00BACHSAET MHIYKLIUIO
MAarHUTHOTO TOJIS KaK
CHUIIOBYIO XapaKTepHC-
TUKY TIOJISL.

Jomyckas ommoku
00BSICHAET HHIYKLIUIO
MarHMTHOTO ITOJIS KaK

TUKY HOJISL.

CUJIOBYIO XapaKTepHC-

B ocHOBHOM BepHO
00BSICHSAET HHIYKLIUIO
MAarHUTHOTO IOJIS KaK
CHJIOBYIO XapaKTe-
PUCTHUKY TIOJS.

[oapoGHO 1 TOYHO
00BSICHSAET HHIYKIUIO
MAarHUTHOTO IOJIS KaK
CHJIOBYIO XapaKTe-
PUCTHUKY TIOJISL.

C noMoIpIo yuuTess
MIPOCTBIMH OIIBITAMH
TIPOBEPSIET CYILIECTBO-
BaHHUE JINHUH HHIYK-
MU MarHUTHOTO
IOJISL ¥ ONIpeensieT
UX HaNpaBJCHHE.

Jlomyckas morpeni-
HOCTH TIPOCTBIMH
OTIBITAMH MPOBEPSIET
CYHIECTBOBAaHHE
JIMHUHM MUHIYKIUU
MarHUTHOTO TOJIS U
oInpeJeseT ux Har-

paBJI€HUE.

[IpocteiMu onBITAMU
YaCTUYHO BEPHO
MIPOBEPSIET CYLIECTBO-
BaHUE JTUHHHA WH-
JyKIUH MarHUTHOTO
T10JIs1 ¥ OTIPEJIeIIsieT
HX HaIlpaBlIeHUE.

ITpocTbiMu onbITaMu
MIPaBHIBHO MPOBEPSIET
CYIIECTBOBaHHE
JIMHUM UHIYKIUN
MarHUTHOTO TOJISA U
OTpesIeNseT UX
HarnpaBJIeHHUE.

B koHI1e ypoka paboune JHCTKA COOMPArOTCS U T00aBISAIOTCSA B TOPTHOINO yIaIuXCs

Ypoxk 23/ Tema: MATHUTHOE IIOJIE 3EMJIA

1.1.1. Pa3zbsicHsIET 2IIEKTPOMAarHUTHBIE (MATHUTHEIE, CBETOBEIE), aTOMHEIE

oacranaapTol

PesyubTaThl
00yueHuUs1

U SIACPHLIC SIBJICHUS, IPUYUHBI UX BOSHUKHOBCHUS.

3.1.1. Wcriomps3yeT mprOOpPHI IS U3yUCHUS 3J'IeKTpOMa?THHX

(MarHUTHBIX M CBETOBBIX), aTOMHBIX U SIIEPHBIX SBICHNH

e OOBSICHSET CyNIeCTBOBAaHHE MAarHUTHOTO TIOJIS 3EMITH UCHUOQTOTO
MOJIA.

¢ OOBsICHSET YCTPONHCTBO M PHHIIMI JEHC KQMmaca, 1 CTpUPYET,

KaK UM I1OJIb30BATbHCA.

P

&




MoTuHBaIMI0 MOXKHO CO37aTh JEMOHCTpAIMEl MPOCTOrO OIbITa: IOJBCIICHHBIN Ha
[ICJIKOBOM HHUTH IMOJIOCOBOM MAarHUT WJIM MAarHUTHAs CTPENIKa MPUHUMAIOT IOJIOKCHHE, B
KOTOPOM CBOMMHU CEBEPHEIM IIOJIFOCOM HampaBieHa B cTOpoHY CeBEpHOTO reorpaduuecKoro
moNoca 3eMIIM, a FOKHBIM TIOMIOCOM B cTopoHy HOKHOTO Treorpaduyeckoro molroca.
Habmonaemoe siBIeHIE MOXKHO 0OCYIUTh, HCIIOIB30BAB BOPOCH U3 yUCOHHUKA.

Pexomenoayuu. B xiaccax ¢ mexHuueckum OCHAWEHUEM MY OEMOHCIPAYUIO MOICHO
ocyuecmseums, 60CHONb308AGUUCH YUeOHUKOM « DUUKA MYToMUMEOUWY.

MoTuBamuo MOKHO Ha4aTh U C TEKCTa B 0JI0Ke A yueOHuKa. Co3znaBast MEXIIPEIMETHYIO
MHTErpalvio ¥ CChUIASACh Ha 3HaHHS, NPUOOPETEHHBIC yYallMMHUCS Ha ypoKax (DU3UKU U
reorpadum, 11e1ecoo0pa3Ho NPUMEHUTh TeXHUKY 3X3Y Ha OCHOBE «MO3TOBOTO IITYPMay.

3HAIO XOuy 3HATH Y3HAJI

IToctpous tabmumy 3X3Y Ha nocke, yUuTeNdbh CHavYajla OpraHU3yeT HHTEPBBIO (Oeceny) o
paHee MprOOPETEHHBIX YYaIIUMUCS 3HAHUSX C TOMOUIBIO CJIETYIOLIUX BOIIPOCOB!

— Kaxk Bo1 onpenensiere CeBepHblit n FOHBIH reorpaduueckue momocs! 3eMian?

— WMuoraa Gropo mporHo3a MoroJisl Jenaet Takoe coobdmienune: «Habmonaercs connednas
akTHBHOCTH. Ha 3emute oxxunaercst MaranTHas Oyps». Kak MOKHO KOMMEHTHPOBATh 3TO CO-
obmenue? Yro takoe MaruuTHas 0ypsa? Kakue cion 3eMHO# atMocdeps! BBl 3HaeTe?

OTBETHI yJaluxcs 3aACHIBAIOTCS B MEPBHIi cTonber Tadmuisr 3X3Y (3Haro).

HccnenoBaTtenbekuii Bonpoc: MoocHO 1y paccmampusams 3eMHOU WAp Kak 00abuion
mazHum?

B 510 Bpems yuamiuecs 1enaioT CBOH 3aIHUCH B CTOJIOIE «X 04y 3HATEY. Y UUTEINb B TCUCHUE
BCETO ypOKa pa3bsCHIET BONPOCHI, HHTEPECYIOLINE HX.

VYuammuecs qensTcest Ha TPYIIbl U BBIIONHAIOT HeciieoBanue « CMOKeTe JIM BBl H3TOTOBUTH
kommac?» u3 0Joka B. OHu, cornacHo yka3aHusiM, HAMarHUUMBalOT UTOJIKY, HATHpas ee O
MarHuT, ¥ W3TOTaBIMBAIOT MPOCTOH KOMIAC, ¢ TOMOIIBI0 KOTOPOTO ONpPENENsIoT reorpa-
¢uueckue momocs! 3emin. [locne npeacraBineHnst paboT TPYNIT YUUTENb MOKET OPTraHHU30-
BaTh 00CYK/JICHHE C TIOMOIIBIO BOIIPOCOB B yUEOHHKE.

Ha ouepennom atame rpynmaM naeTcs 3alaHHE MPOYNTATh TCOPETUUCCKUI MaTepHuai B
6a0ke C yueOnmka. OHI 3HAKOMSTCS C COAePKaHNEM YPOKa Ha OCHOBE CIIEIYIOIINX TTOJI0XKe-
HUHN:

e MarautHoe 1oje 3eMIIi U ero MOJoca.

e [Tonoxenue MmaranTocdeps! B atMochepe 3emiu

e MarautHsle Oypu.

Pexomenoauuu. /lemoncmpayus mpexmepHol anumayuy o mazHumocgepe 3emau u o eé
3AWUMHOU POU OKAXHCEN NOTONCUMETIbHOE 8IUAHUE HA Pe3YIbmambl 00yYeHUs.

IIpeanoxeHHble TAOJIMLBI U CXEMbI:

3anoJHsIs HUKECIEAYIOIYI0 TabIHILy, KaXast TPYINa MOKET CPAaBHUTh CBOM CBEIICHUS
CO CBEJICHUSIMH, MTOJY4YECHHBIMU U3 NIPE3EHTAIMU JIPYTrOW TPYIIITBL.

IlonusiTue Cgenenue Moii pe3ym>mwn 00

MarHuTHBIE MOTI0CHI 3eMJIH
Marnutocdepa
MaraunTtHas 0yps
Ha srane «TBopueckoe MprUMEHEHHUE» yUalllUuecs BBIMIOIHSIIOT 3

JJIeKTPOHHBIE pecypchl
1. https://www.youtube.com/watch?v=qY4mfhVLW Y




2. https://www.youtube.com/watch?v=vOmQOsp4MPb4

3. https://www.youtube.com/watch?v=P1Tbebrf390
OuenuBanmue. J[j1st onpeeeHUsI CTEIICHN TOCTHKSHUS MTOCTABICHHON 1IeIH 00y YeHHs

MOJHO BOCIIOJIb30BATHCS CISIYIONIMMHU KPUTEPUSIMH.
Kputepuu olleHUBaHUS: 0ObsACHEHUE, OeMOHCIPAYUSL

I yposensn

II ypoBenn

111 ypoBennb

IV ypoBenn

HesepHo o0bscHsET
HaIp4ue y 3emMiu
MarHUTHOTO TIOJISL U

3HAYCHUEC 3TOT'O I10JIA.

C omubkaMu 00bsIC-
HSIET HATHYKE Y
3eMII MarHUTHOT'O
II0JIS ¥ 3HAUEHHE
9TOTO TOJIS.

B ocHoBHOM 00Bs1C-
HSET HAIUYHUE Y
3eMJId MarHUTHOI'O
IOJISL ¥ 3HAYCHUE
9TOTO TOJISL.

IIpaBunbHO 00BsIC-
HSET HAUYHE y
3eMIJI MarHUTHOTO
TI0JIS ¥ 3HAYCHUE
9TOTO MOJIS.

OOBsCHSIET yCTPOii-
CTBO U l'lpI/IHLH/Il'[
JIeMCTBHS KOMITaca, ¢
TIOMOIIBIO YIUTEIS
JIEMOHCTPHUPYET, KaK
UM TI0JIb30BaThCA.

OOBsICHSIET
YCTPOKMCTBO U
MIPUHINI 1eHCTBUSL
KOMITaca, ¢ TpyI0M
JIEMOHCTPHUPYET, KaK
UM TI0JIb30BaThCH.

OOBbsICHSIET
YCTPOICTBO M NPUH-
LU JEUCTBUSA
KoMIIaca, YaCTUYHO
BEPHO JIEMOHCTpPHU-
pyeT, Kak uM
I0JI630BATHCS.

OOBbsICHSIET
YCTPOICTBO U
HNPUHLIKI JeHCTBUSL
KOMITaca, TOYHO
JIEMOHCTPHUPYET, KaK
MM TI0JIb30BaThCA.

B xoHIe ypoka paboune JIMCTKHA COOMPAIOTCs U J00aBISIOTCS B TOPTQOINO yIaAIIHXCS.
JlomamiHee 3axanue. «3roToBUTh KApMaHHBIA KOMIIAC).

Ypok 24/ Tema: MATHUTHASA UHAYKIOUSA TPAMOI'O
MNPOBOJHUKA C TOKOM

1.1.1. Pa3pscHSET 3IeKTpOMarHUTHBIE (MaTHUTHEIE, CBETOBEIE), aTOMHEIE

oacranaapTol

Pe3yabTaThbl
00yueHuUs1

Ypok MOXXKHO HadaTh C TEKCTa M BOIIPOCOB, JAaHHBIX B 0J0Ke A ydcOHWKA. YUHTEINb,
CChbUTasiCh Ha paHee NPHOOPETCHHBIC 3HAHMS YYAIIUXCsS, MOXKET OPraHW30BaTh OMPOC

U SIACPHLIC SIBJICHUS, IPUYUHBI UX BOSHUKHOBCHUS.

1.1.4. Pa3pscHsieT cCOOpaHHYIO HHPOPMAIIHIO O 3aKOHOMEPHOCTSX DJICK-
TPOMAarHUTHBIX (MarHUTHBIX, CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHHUH.

o Pazapivu METOAaMU OIPEACIISICT HAIIPABIICHUE JIMHAN UHAYKIUA

MArHUTHOTI'O ITOJIAA MPSAMOTO NPOBOJAHUKA C TOKOM.

e CocTaBIisieT u pemacT Ka4€CTBCHHBIC 3aJa4U 110 OINPEACICHUIO NHAYK-
M MarHuTHOT'O I10JIA MPAMOIo IMIPOBOJAHUKA C TOKOM.

(MHTEPBHIO) C TOMOIIBIO0 HIKECIEAYIOMIIX BOIIPOCOB:
— Kakue neficTBusI OKa3bIBaeT DICKTPUUECKUN TOK?
— Kak MoHO 00Hapy»KHUTh MarHUTHOE JICHCTBHE DIIEKTPHYECKOTO TOKA?

— OT 4ero 3aBUCHT MarHUTHOE JIEUCTBUE DIIEKTPUIECKOTO TOKa?

— Kax M0OXxHO ompenenuTs HalpaBl€HUE JTUHUI MHIYKIMM MAarHUTHOTO TOJIS MPSIMOTO
MIPOBOJIHUKA C TOKOM?

O06001maroTcs BBABUHYTHIE YYAIMMHUCS IPEATION0KEHHS, U T€ U3 HUX, KOTOPHIE BBI
HMHTEPEC, 3alUCBIBAIOTCS HA H0CKe. DOpMHUPYETCS UCCIIEA0BATENLCKUI BOLPOC.

HccnenoBatenbekuii Bompoc: Kaxyio ¢opmy umerom nuHuu Ma?

UHOYKYUuu?

Vualuecs BBIIOIHSIOT UCCIIEIOBaHKE, JaHHOE B 0J10Ke B
3aKIIFOYAETCSl B TONyYSHWH CIIEKTPa MAarHUTHOTO IO
BBISICHEHUH (POPMBI JIMHUHA WHIYKIHH.



Bo Bpewmst uccnenoBaHus yuyuTeldb HalpaBiseT BHUMAHUE YYall[UXCS Ha PAcIOJIOKEHUE
MarHUTHBIX CTPENOK WU KEJIE3HBIX ONMJIOK BOKPYT IPSMOro NPOBOJHMKA. Tak, ¢ pocToM
CWJIBI TOKa M C YMEHBIIEHUEM pACCTOSHHUS 10 NPOBOJHUKA BIUSHUE MArHUTHOTO TOJIS
NpsIMOr0 NPOBOJHUKA C TOKOM Ha MAarHUTHBIE CTPENKHA ycuinBaercs. TOYHO Tak ke
IJIOTHOCTb PACIHOJIOKEHUS JKEJIE3HBIX OMWIOK YBEIIMYUBACTCS C YBEIMUEHUEM CHJIBI TOKA B
MIPOBOJIHUKE, U C YMECHBIICHUEM PACCTOSIHUS 0 HETO.

Ha nocke pucyercs obrmias Tabiuia u yqaimunecs MepeHocar e€ B CBOU pabOvHe JIUCTKH:

Ne Hceneoosanusn H3006pa3u nanpagnenue
1 JIMHUY MAarHUTHOW MHAYKIUH IIPSAMOTO IIPOBOJHUKA C TOKOM

2 Ecmu Tok B MMPOBOJAHUKE HAIIPABJIECH BEPTUKAJIBHO BHU3

3 Ecau Tok B IIPOBOJAHHUKE HAIIPABJIEH BEPTHUKAIILHO BBEPX

OO6cyxneHne ucciaeJOBaHUsS MOXKHO IPOBECTH OCHOBBIBAasSCh Ha BONPOCAX, JAAHHBIX B
yueOHmKe. Bo Bpems 00CyXIeHHS yUIuTens oOpariaeT BHUMaHIE YIEHIKOB HA BO3MOKHOCTD
M3MEHEHHS MarHUTHOTO JeicTBU. Bo Bpemst mpe3eHTanuii paboT OTAeNbHBIX TPYII YIUTENb
MOJKET 00pamaThCs K HUM ¢ BOTIPOCaMH U3 y4eOHMKA MITH TOTIOTHUTEIEHBIMHI BOIIPOCAMHU:

— OT 4ero 3aBHCHT HalpaBJIeHHE BEKTOpa MarHWTHON mMHAyKImu? Kakue n3MeHeHHs B
TIOJIOKCHUN MAarHUTHBIX CTPEJIIOK MPOU3O0OUIIN MPHU YBEIWYCHUN CHUJIBI TOKA, IMPOTCKAIOUICTO
o TpsAMOMYy TpoBOAHUKY? Kakue u3aMeHeHHs HAOMIOIATUCh B PACIOI0KCHUH MAarHUTHBIX
CTPENOK, HaXOIIUXCS Ha PA3JIMYHBIX PACCTOSHUSX OT MPSIMOT0O IMPOBOAHUKA C TOKOM?

udghpepenyuposannoe odyuenue. YIeHUKaM C HU3KUM MOKA3aTEIIEM OOYYCHUS U yUe-
HUKaM C OTPaHMYCHHBIMH (PM3HYECKUMH CIIOCOOHOCTSIMH MOKHO INPEJIOKHUTH ITPOKOMMEH-
TUPOBATh HAOIOACHUS.

ITocne oOCYXIOEHHS OTBETOB Y4YaIIMXCS MOXKHO OCYIIECTBHUTH 3HAKOMCTBO C
TeopeTHyecknM MatepuaioM n3 6Joka C pasabpiMun criocobamm (Insert, «Urenme c
OCTaHOBKaMM», «AKTHBHOE UYTeHHE» W T.O.) 1lo Mepe 3HAKOMCTBa C MaTepHaIOM TEMBI
YYaIrecs MOTYT 3aIl0THUTH MPEIOKEHHYIO CXEMY.

[ _ MHaykuys MarHuTHOTO MOJIsL IPSIMOTO IPOBOIHHKA C TOKOM
Kak moxHO Kak onpenensercs Kaxk onpenensercs
HaOJI01aTh BU3yabHO? HarnpasJeHue? HampasieHne?
[TpaBunoii nmpaBoro [IpaBuioii mpaBoi pyku
OypaBumKa

C coaepxaHueM ypoKa yJaliecs 3HaKOMSITCS Ha OCHOBE CJIEIYIOLINX MONI0KEHUH:

e KapTuHa TMHUI MarHUTHON MHAYKIIUU IPSMOTO IPOBOJHHUKA C TOKOM

e [IpaBuio npaBoro OypaBunKa AJIsL IPSIMOTO IPOBOJIHHUKA C TOKOM

e [IpaBuiio npaBoil pyku i IpSAMOIO IPOBOJHUKA C TOKOM

Ha 5tame TBOPYECKOro NPUMEHEHHS yUAIIHECs TGO BHITOTHSIIOT 3agifine 1
100 3aaHKe, KOTOPOE YYHUTEIb TOCYUTACT 11eIecO00pa3HbIM.

Ha crenyromem srare ygamyecs: BBIIOJIHSIOT 3aaHue, JTaHHOE
TEXHMYECKHM OCHAIICHHEM MOXHO BBIIIOJHUTH €ro C I
AktivInspire, Mimio wmu Power Point. Yuammecst MogyT pac Th KIIIO
COOTBETCTBYIOIIMX MECTAX Ha 3JIEKTPOHHOU nocke. I1 HOCTb
MIPOBEPHUTH C MOMOIIBIO (PYHKIIHH MpOorpaMmbl «konteyn




PUCYHKA.

Ilpasuno npasoil pyxu ons npsamozo
NPOBOOHUKA C MOKOM_...

Jlunuu maenumHou UHOYKYuu
Hanpaenensvl Om Hac
NePReHOUKYIAPHO NIOCKOCHU

Ilpasuno 6ypaguuka 01s npamozo
NPOBOOHUKA C MOKOM: ...

JIunuu macHumnol uHOyKyuu
Hanpasnenvl K Ham nepneHOUKYIAPHO

njiockocmu pucCyHka.

X

JJIeKTPOHHBIE pecypchl
1. https://www.youtube.com/watch?v=0WzYafri ZA
2. https://www.youtube.com/watch?v=0WzYafri ZA

OuenuBanue. [y onpeeieHus CTETIIEHN TOCTHKECHUS IIOCTABICHHOI 11enn 00y4yeHHs
MOXHO BOCIIOJIb30BaThCs CIEAYIOLUMHU KPUTEPUSAMHU.
Kputepun olleHUBaHUSL: onpedenienue, COCmagieHue U peuenue 3a0ay

I ypoBenn

II ypoBenn

III ypoBenn

IV yposennb

HenpasunsHo onpe-
JeIAeT, IPUMEHSIS
pa3Hble METOABI,
HarpaBJieHHE JIMHUN
MHIYKIUH TPSIMOTO

IMPOBOJAHHUKA C TOKOM.

C TpyZIOM IpUMEHSET
pa3HbIE METOJIBI VTS
onpeeseHus
HarpaBJIeHUs! JTUHUN
MarHUTHOW WHYKIIUU
l'[pﬂMOFO HpOBOI[HI/IKa
C TOKOM.

PazapiMu MeTogamu B
OCHOBHOM IPaBUJILHO
onpeiensieT HalpaB-
JIEHUE JTUHUA MarHuT-
HOM MHAYKLUHU Tpsi-
MOT'O IPOBOJTHUKA C
TOKOM.

Pa3ubiMu MeTonamu
TIOJIHOCTBIO BEPHO
onpezenser
HarpaBJieHHE JUHUN
MarHUTHOW MHAYKLHU
HpﬂMOFO HpOBOI[HI/IKa
C TOKOM.

Hesepno cocraBnser
1 C TIOMOIIBIO Y4H-
TeJs pelaeT Ka-
YECTBEHHBIE 331241
TI0 ONPEIENIEHHIO
MHAYKIUY Mar-
HUTHOTI'O ITOJIA Mpsi-
MOT'0 MPOBOJHUKA C
TOKOM.

C TpyZIOM COCTaBIISIET
U ¢ omnOKaMH pe-
I1aeT Ka4eCTBEHHEIE
3aJ1a4H 110 OIIpesielte-
HUIO MHIYKIIAU
MarHUTHOTO TIOJISt
IPpAMOro NMpoBOJHUKA
C TOKOM.

CocTaBisieT ¥ YaCTH-
HO BEPHO peIlaeT Ka-
YECTBEHHEIE 334K
10 OTIPEIETICHUIO MH-
KLU MArHUTHOTO
TOJIS IPSIMOTO TIPO-
BOJHHUKA C TOKOM.

IIpaBusbHO cocTaB-
JSIeT ¥ TOYHO pelaeT
Ka4yeCTBEHHBIC 3a/1a41
I10 ONIPEJEICHUIO HH-
JIYKLUY MarHUTHOTO
I0JIS1 TIPSIMOTO
MIPOBOIHUKA C TOKOM.

B koHIIe ypoka paboumne JIUCTKH COOUPAIOTCS U JOOABISIFOTCS B MOPTHOIHO YUaIHXCS.

S




Ypox 25/ PEHIEHUE 3AJIAY
Ha ypoke MOryT OBITH BBIITOTHEHBI 3aIaHISI U3 yTIPaKHEHUS 2.2
1. OtBet: Onpenensercs ¢ MOMOIIBIO MpaBwiia OypaBYMKa MM MpaBWiIa JIEBOW pyku. Bmoms
MPOBOJHUKA: | - BEpTUKAILHO BHU3; 2 - BJIEBO; 3 - BHU3; 4 - BIIPaBo.
2. OtBerT:

(sl o ] (N (s ]

3. OtBert: 3a HUM.
4. OtBet: 3a HampaBJICHUE IEKTPUICCKOTO TOKA B IPOBOTHIKE IIPHHATO HATIPABJICHHE,
MIPOTHBOIIOJIOKHOE HANIPABICHHUIO JIBIKSHUS DJICKTPOHOB. JINHUY MHIYKIUH MarHUTHOTO
1oJtsi, 00pa30BaHHOTO IOTOKOM 3JICKTPOHOB, .-
COIJIACHO IPaBUITy IPaBOU PyKH, OyIyT
HAaIIPaBJICHBI I10 YaCOBOH CTPEJIKE B INIOCKOCTH,

HepIeHAUKYIAPHON IIOCKOCTH PUCYHKA. T T:{. — e e B e
5. Otser: B. s ﬁﬂ’\li';h I '
L T

Ypoxk 26/ Tema: MAT'HUTHOE I1OJIE KPYT'OBOI'O TOKA
N KATYIIKHU C TOKOM

1.1.1. Pa3wsicuser SJICKTPOMAarHuTHLIC (MaFHI/ITHI)IC, CBCTOBI)IC), aTOMHBIC
U SIACPHLIC SIBJICHUS, IPUYUHBI UX BOSHUKHOBCHUS.

IMoacranmapTel
A ap 1.1.4. Pa3bscHseT coOpaHHyr0 HHOPMAIUIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), aTOMHBIX U SICPHBIX SBICHUM.
e [IpocThIMM OTIBITAMHU IEMOHCTPHUPYET MarHATHBIN CHEKTP — KapTHHY
Pe3yabsTaTsl CHJIOBBIX JINHUHM MarHUTHBIX MOJIEH KPYTrOBOTO TOKA U KATYIIKU C TOKOM.
o0yueHnst ® Y100HBIMI METOJAMH OIIPE/IeIISIeT HAIPAaBICHHE JIMHUH HHIY KUK

MarHHUTHOTO TI0JIsi KPYTOBOTO TOKA M KaTYIIKU C TOKOM.
MoTurBaIuo MOKHO OpTaHU30BaTh CIEIYIONINM 00pa30M: OCHOBEIBAsICh Ha 3HAHUSAX
YYAIIUXCS O MATHUTHOW MHAYKIMU MPSIMOTO MPOBOIHUKA C TOKOM, YIUTEINb IEMOHCTPUPYET
C MOMOIIBIO CNAII0B MATHUTHBIE TOJIsSI IPOU3BOJIBHBIX MMPOBOJHUKOB ¢ TOKOM. [Tepen
YUAIIUMHKCS CTAaBUTCS BOMPOC: «UeM OTIIMYaeTCsi MAarHUTHOE TI0JIe KPYTOBOT'O MIPOBOIHUKA C
TOKOM OT MarHWTHOTO TOJISI IPSIMOTO MPOBOJIHUKA C TOKOM?» BBIIBUHYTBIE TIPEATION0KEHHS
MOTYT OBITh 3aIIMCaHbI B CJICAYIOUIYIO TAOJIHILY:
MaruuTHoe 1oJie npsaMoro MarsauTHo€ 1oJie KpYroBoro rnpoBOoJaHUKA C
IIPOBOJIHHMKA C TOKOM TOKOM

HccnenoBarenbekuii Bompoc: Kax MmodicHO onpedenumv UHOYKYUIO MASHUMHO20 IO
KPY208020 NPOBOOHUKA C THOKOM?
Yyammxcs aensat Ha 4-5 rpynmn. OHE BBITIOTHSIOT HCCIIEIOBaHUE «ﬁ UTHBEA C
KpYTOBOTO MPOBOJTHHIKA C TOKOM» W3 0Ji0ka B ydeOHUKa. Yuurens, KO Hpy 0
CIIN.

TpyII, o0palaeT NX BHUMAHHUE Ha CJICTYIONINE MOMEHTBHI:
— HanpspKEHHUE B [ENH He JOJDKHO MpeBhImaTh 4 Boist;
— ’KeJIe3HBIC OMIJIKU PAaCCHIIAIOT O TIOCKON MOBEPEMOCTH IT OMKHY

— KapTHHY MaroHuTHOI'O CIIEKTpa HaJl0 aKKypaTHO Ha| AdTh B PAQOYCM JIUCT

\S




Pexomenoauuu.

1. B knaccax c 8blcoKuM pe3ynbmamom 00y4eHus yHeHUKU MO2Ym makice nOay4ums KapmuHy
Maznumuoz2o cnekmpa kamywxu ¢ moxom. Onu Oenarom «OmKpblmuey, 4mo KapmuHda
MASHUMHO20 CREKMPA KAMYUIKU C MOKOM HOX0ICA HA TUHUU UHOYKYUU NOLOCOB020 MASHUMA.
2. Hanpaenenue eexmopa uHOYKYUU MASHUMHO20 NOASL KAMYWKU C MOKOM, NOAOCA
MASHUMHO20 NOAsL MO2YM OblMb Onpedenensbl ¢ NOMOWbI0 KOMNIEKMA U3 makux npubopos,
KaK Npo6ONOYHASl KAMYWIKA, AKKYMYAAMOp, KoY U
MazHumHuasn cmpenka (puc. 2.1).

st 00cyxieHHsl MCClieoBaHKs K BOMPOCaM U3
yueOHHKa MOTYT OBbITh I00aBIICHBI CIIEAYIOIIHIE
BOIIPOCHI:

— Kak meHsieTcss MarHuTHOe I€iCTBHE KaTyIIKH C
TOKOM C YyBEJIMYEeHHEM uHciaa BUTKOB B Hel? Kak
MEHSIeTCS MAarHUTHOE JICHCTBHE KPYTrOBOTO IPOBOHUKA C
TOKOM IIpH YBEJIIMYEHHH CHWIbI Toka B HeM? Kakum
METO/IOM y/noOHEe OMNpenelsITh HalpaBleHHE BEKTOpa
WHIYKOIUH MarHUTHOTO TIOJISI KATYIIKK C TOKOM? | T.1.

udghpepenyuposannoe odyuenue. JIns odecriedeHrss akTHBHOTO YYaCTHsI B MCCIIEIOBA-
HUH YIEHHKOB C HU3KMMH TOKa3aTeIsIMHU PE3yIbTaTOB OOyUCHUS U YUYCHUKOB C OTPaHHYCH-
HBIMH (PH3MYECKUMH CITIOCOOHOCTSIMH YYUTEIb MOXKET BKJIIOYUThH X B IPYIIY C aKTHBHBIMH
YUCHHUKaMH.

IMociie o6GCyxaeHMsI OTBETOB Ha 3aJaHHbBIE BOIPOCH M 03HAKOMHUBIIINCH C TEOPETUIECKUM
MaTtepuanoM u3 6aoka C ydeOHHKA TPYNIBI MOTYT IOJTOTOBHTH NPE3CHTAIMU Ha OCHOBE
CJEeIyIONINX TOJIOKEHUH:

e MarHuTHoE 1oJie KpyroBOro Toka.

e [IpaBuiio npaBoil pyku sl KpyroBOro ToKa

e [IpaBuio OypaBumKa JUisi KPyroBOTo TOKa.

e MaruuTHoe 1nose KaTyIIKd ¢ TOKOM.

e [IpaBuiio npaBoil pyKu AJs KaTyIIKU C TOKOM.

e [IpaBuio OypaBunka I KaTyIIKH C TOKOM.

[Tocie BHICTYIJICHUI JIMACPOB IPYIII MOKHO MEPEXOAUTH K CIEAYIOLIeMY dTaly ypoka
«TBOpueckoe MpUMeHEHHe. Y Yalnecs, IPUMEHsIst 3HaHWUs, TOJTy4YeHHbIe B TEYEHHE YpOKa,
BBIIOJIHSIOT HA CXEMe€ 3aJlaHue, JaHHoe B 0J10ke D.

Pexomenoayuu. B knaccax c evicokum noxazamenem pe3yibmamos 00yyenus Ha smane
«Teopueckoe npumenenuey usyyenue c80lUCmME MAeHUMHO20 NOJSL KAMYUWKU C MOKOM MOJNCHO
ocywecmsums 0eMoHcmpayuetl Ciedyiouux Onbimog:

1. Ilpumsoicenue meakux 26030etl K kKamyuke ¢ mokom (puc. 2.2).

2. Bzaumooeticmaue mexcoy sucauell Ha wmamuee KamywxKu ¢ MmoKoM U HOL0CO8bIM
Mmaznumom (puc. 2.3).

Puc. 2.2.




Buinonnenue smoeo onvtma 6yoem 6onee 3¢hpghexmusHviM, eciu MeHsIMb HANPAGIeHUEe U
cuy moxa.

Ha srame «Yro BbI y3HaIM?» IpoBOIUTCS 0000IIEHHE TIPOIICHHOTO.
VYyamiuecs coriacHo JaHHOMY 3aJJaHHIO IEPSHOCST MPEIIOKCHHYIO CXeMY B pabodre JIUCTKH
U ONPEACISIOT IIPABUIIbHBIC OTBETHI.

JJIEeKTPOHHBIE PecypChI
1. https://www.youtube.com/watch?v=0WzYafri ZA
2. https://'www.youtube.com/watch?v=CgEmlroaKFQ

OuenuBanmue. [y onpeesieHusl CTETIEHN TOCTHKECHUS IIOCTABJICHHO 11enn 00y4YeHHs
MOYKHO BOCIOJI30BaThCA CIEAYOUUMU KPUTEPUIMH.

KpI/ITepI/II/I OLCHHUBAaHUS ! OeMOHcmpauu}z, onpedeﬂeHue

1 ypoBennb

11 ypoBeHb

111 ypoBeHb

IV ypoBennb

IIpocTeiMu ombITAMU
C TIOMOILIBIO YUUTEIS
JIEMOHCTPUPYET
KapTUHY CUJIOBBIX
JIMHUH MarHAUTHOTO
TIOJIS1 KPYTOBOT'O TOKA
M KaTyIIKU C TOKOM —
MAarHUTHBIE CIIEKTPBHI.

IIpocThiMu OTBITAMH,
JIOTTyCKasi OIINOKH,
JEMOHCTPUPYET
KapTHHY CHJIOBBIX
JIMHUN MarHUTHOTO
IOJIS1 KPYTOBOTO TOKa
M KaTYIIKA C TOKOM —
MarHUTHBIE CIIEKTPEI.

IIpocTeiMu ombITAMU
B OCHOBHOM IIpa-
BUJIBHO JIEMOHCTPH-
pyeT KapTuHY
CHJIOBBIX JTUHHM Mar-
HHUTHOTI'O ITOJIS
KpyroBOTO TOKa U
KaTyIIKH C TOKOM —

MAarHuTHBIC CIICKTPBHI.

IIpocTeiMu OmbITAMU
BEpPHO
JEMOHCTPUPYET
KapTHHY CHJIOBBIX
JIMHUN MarHUTHOTO
IOJIS1 KPYTOBOTO TOKa
U KaTyIIKU C TOKOM —
MarHUTHBIE CIIEKTPBHI.

HcneiTeiBaeT
TPYIHOCTH NPH
oIpeeNeHUN
yAOOHBIMHU
croco0aMu Hampasie-
HUS TUHAN HHIY KA
MAarHyuTHOT'O IIOJIS
KpPYTOBOTO TOKa 1
KaTYIIKU C TOKOM.

UcneiTeiBaeT
HEeOOobIINE
TPYIHOCTH IIPH OIIpe-
JeNICHUN YAOOHBIMHI
crnoco0aMu HarpasJie-
HUS TUHAN WHIY KA
MAarHuTHOTO IOJIS
KpPYTOBOTO TOKa 1
KaTYIIKH C TOKOM.

HacTHuHO BEpHO
onpenenser
yIO0OHBIMH
criocobamu
HaIpaBieHUE JUHUN
HHIYKIAN
MarHUTHOTO TIOJIS
KpPYroBOI'O TOKa 1
KATYIIKU C TOKOM.

TouHO ¥ TOJTHO
onpenenser
yIOOHBIMH
crocodaMu
HaIpaBJeHUE JUHUN
WHITY KA
MAarHATHOTO TIOJIS
KpyroBOT'O TOKa U
KaTYIIKH C TOKOM.

B kon11e ypoxa pabodne TUCTKH cOOMPAIOTCS U JOOABISIOTCS B MTOPTQOIHO YIAITIXCS.

S




Ypok 27/ Tema: JEKTPOMATI'HUT U EI'O IPUMEHEHUE

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.

IMoacTanaapTsl 3111
.1.1. Mcnone3yeT npuOOpPEI AT H3y9IEHHS SIMEKTPOMArHUTHBIX
(MarHUTHBIX W CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.
® DKCIEPUMEHTATBHO 000CHOBBIBAET METO| YCHUIICHHSI MATHUTHOTO TIOJIS
PesynabTaThl KaTyIIKH C TOKOM.
00y4eHHs1 e Ha ocHOBe cXeéM pa3bsACHSAET YCTPOMCTBO M MPUHLIMII AEHCTBUS MPOCTHIX

OBITOBEIX H TMIPONU3BOJACTBCHHBIX HpI/I60pOB, COCpXKAIIUX IJICKTPOMArHuT.

MoTtuBaius MOKET ObITh CO3/ITaHa HAa OCHOBE TEKCTA M PUCYHKA U3 0JI0Ka A yucOHuKa. B
KJlaccax C TEXHHYECKUM OCHAII[EHUEM I1eJieco00pa3Ha IEMOHCTpAIHs BUIEOCIOKETOB 00
AIEKTPOMATHUTAX M UX MPUMCHCHUHU. Y Yalrecs BBIIBUTAIOT IPEAIIONOKCHHUS 00
YBUJICHHBIX SBJICHUAX:

Bompoc ITpennonoxenus

UTo Takoe IEKTPOMArHuT?
Urto co37aéT CHIIbHOS MarHUTHOE
JIEHCTBUE B OJBEMHBIX YCTpoiicTBax?
Kak ocymiecTrisieTcsl pa3MarHu4nBaHUE
B 9TUX YCTpoHcTBax?

HccienoBarenbekuii Bonpoc: Ymo maxkoe s1ekmpomMacHum u Ha Yem OCHOBAH NPUHYUN
e2o pabomoi?

Beimonnsiercs uccnenoBanre, AaHHOE B 0J0ke B. MccnenoBanue mpoBOANTCS B TPH JTara.
1. HabnroieHre 3aBUCMMOCTH CHITBI MATHUTHOTO JICHCTBUSI KATYIIKKA C TOKOM OT CHIIBI TOKA B
HEH.

2. HabnromeHue 3aBUCHMOCTH CHJIBI MAarHUTHOTO JEHCTBHS KATYIIKH C TOKOM OT YHCIa
BUTKOB B HEM.

3. HaGmoneHne ycuiieHHsI MarHUTHOTO JEMCTBUS KAaTYIIKH C TOKOM IpU BBEICHHM B Hed
MKEJIE3HOTO CEePIICIHHUKA.

OO6cyxeHne Pe3yabTaTOB HCCICIOBAHUS MOXKET OBbITh IPOBEICHO Ha OCHOBE BOMPOCOB
u3 yueOHHMKA. A pe3ynbTaThl 0OCYXKICHHS MOXKHO HCIOJB30BATh A OOYYCHHUS] METOIOM
HWHTEPBBIO (C IeNbI0 cOopa MaTepuana s u3ydeHus u 00oomenus) (oao0k C):

— ITloyemy c pocTOoM 4YMClIa BUTKOB KATyHIKH C TOKOM €ro MarHHTHOE JCHCTBHUE
ycunmuBaeTcs?

— Emé xakuM cnoco0oM MOXHO YCHIIMTh MarHUTHOE ACHCTBHE KATYIIKH C TOKOM?

— Kak MOYHO yCTaHOBHTH M3MEHEHHUE MATHUTHOTO JICUCTBUS 3JIEKTPOMATHUT
KaTYIIKKA C TOKOM TIPH BBEICHUH B HETO JKEJIE3HOTO CepIeuHIKA?

B menmsx JKOHOMHM BpEMEHH YYHUTENb JAENACT KOPOTKOE Ec S S ;*,:
COOOILEHHE O CO3JaTesie DJIEKTPOMAarHUTa ¥ HA WIUTFOCTPALMH E 5 g g
CXEMBI CTPOCHHS BIICKTPUUECKOTO 3BOHKA OOBSICHSICT MPUHITHIT 5 S =
€ro paboThl. 3aTeM YUUTEIb MPOCHUT YYaIIUXCs IEPEPUCOBATh B 25 =
paboune JTHCTKH TaONUIy, KOTOPYIO OH YEepPTHUT Ha JOCKE, H ;'
3aM0JHUTH €€, OCHOBBIBASICh HA TCOPETHUCCKUX 3HAHUSX. 5 %

Ecnu mo3BoMUT Bpems, TO JEMOHCTPUPYETCS HILTFOCTPAIIHSI E
MPOCTO cXeMbl TenerpadHOro ammapaTa, NaHHas HIKE, .
OpraHusyercst 00CYKICHUE €ro CTPOCHHUS U MIPUHLHIIA RAQOTEL.




Ha srane «TBopueckoe mpuMeHeHue» (010k D) BeImonHsAETCs UcchnenoBanue «PadoTa ¢
MO/IEIIBIO 3JIEKTPOMAarHUTHOTO KpaHay. BhInosiHeHe nccienoBaHus TpedyeT MHOTO BpEMEHH,
MO3TOMY 11e7ec000pa3HO MPOBEICHHE €r0 JEMOHCTPAMH CAMUM YUHUTENIEM C YIaCTHEM JBYX
YYEHHKOB.

CHavyanma MOJENb DJIEKTPOMAarHUTHOTO KpaHa
COCIUHSIIOT K ICTOYHUKY TOKa HampspkeHnem 2 B u,
MpUONIKAst KENE3HBIH SKOPh K AIEKTPOMAarHUTY,
BEIIAIOT Ha €ro KPIOK TPY3HI 10 TeX MOp, MTOKa OHU
HE OTOPBYTCS OT AJIEKTPOMAarHura. 3aTeM K KOHIIaM
MOJIENH JICKTPOMarHuTa nmogaéres Hampspkerne 4 B
" OIIBIT HOBTOPACTCA. HeO6XOZ[I/IMI)Ie N3MEPCHUA
BEAYTCSl COOTBETCTBEHHO YKa3aHHsSIM B y4YeOHHKE.
Lenpto  wccremoBaHusl  SBISIETCS  MPOBEpKa
3aBUCHMOCTH Tpy30HOABEMHOCTH JIIEKTPO-
MarHUTHOTO KpaHa OT CHJIBI TOKa B €0 LETH.

udghpepenyuposannoe o0yuenue. YISHIKOB C HU3KUMHU TIOKA3aTEIIMU 00y UCHISI M yUe-
HUKOB C OTPAHWYCHHBIMU (PU3UIECKUMH CIIOCOOHOCTSAMH CIIEAYET MOCAIUTh BMECTE C aKTHB-
HBIMU YICHUKAMHU.

Ha stame «Yto BHI y3HATN?) yUaIuecs IpoBOISIT 0000IIeHIE, 3aBePIIasi HETIOIHBIE TIPe/I-
JIOEHUsI U3 Y4eOHMKA U 3alHChIBas UX B paboYHe JIMCTKH.

DJIEeKTPOHHBIE PECyPChI

1. https://www.youtube.com/watch?v=ULEwUAGAxt]
2. https://www.youtube.com/watch?v=y8m96dAI7Y
3. https://www.youtube.com/watch?v=LsIKr17gz-w

OIIeHI/IBal-lI/Ie. Z[JIS[ OIpEACICHUA CTCIICHU JOCTHIKCHUSA IIOCTaBJICHHOMN OCIIn 06yqu1/I${
MOXKHO BOCITIOJIb30BATbHCA CICAYIOLUIUMHA KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHMWA: 0600H08(1Hue, pasvicHerue

I yposenb Il ypoBeHb III ypoBeHn IV ypoBenn
DKCIepUMEHTAITBHO JHonyckas Hebonpine | B ocHOBHOM BepHO IIpaBuiibHO
HEBEPHO OOOCHOBEI- | OIIMOKH, SKCIIe- 000CHOBBIBAaET 000CHOBBIBAaET
BaeT METOJ YCWJICHHS | PUMEHTAIBHO 9KCTIEPUMEHTOM 9KCTIEPUMEHTOM
MAarHuTHOTO noJist | 0OOCHOBBIBAE€T METOZL | METOJ YCUIICHUS METO/]| YCUIIEHUS
KaTYIIKU C TOKOM. YCHIICHHS MarHUTHOTO TIOJISt MarHUTHOTO TIOJISt

MarHuTHOTI'O I10JIA KaTyIlIKH C TOKOM. KaTyIlIKH C TOKOM.

KaTYIIKH C TOKOM.
C nomompto yunrens | Jomyckas HeOonpmme | YacTU4HO BEPHO IonpoOHO pazbsic-
Pa3bACHSCT CTPOCHHE | ITOTPEIIHOCTH, Pa3BACHSCT CTPOEHHUE | HAET CTPOSHHE H
¥ TIPUHIOUT PaboTHI Pa3bACHSCT CTPOCHHE | W IPHHINI PabOTHI TIPUHIUIT pabOTHI
TIPOCTHIX OBITOBBIX H W IPUHIUI PabOTHI MIPOCTHIX OBITOBBIX U | MPOCTHIX OBITOBBIX U
TIPOM3BOJICTBEHHBIX TIPOCTHIX OBITOBBIX U | MPOWU3BOJCTBEHHBIX MIPON3BOJICTBEHHBIX
YCTPOUCTB C MPOU3BOACTBEHHBIX YCTPOUCTB C 3JIEKTPO- | YCTPOHCTB C 3IEKTRO-
3NIEKTPOMAarHUTOM Ha | YCTPOMCTB C 3JIEKTPO- | MarHUTOM Ha OCHOBE | MAarHUTOM Ha OCHO
OCHOBE UX CXEM. MarHUTOM Ha OCHOBE | HX CXEM. nxexeM.

HX CXEM.

B koHIIe ypoka pabouune JTUCTKH COOUPAIOTCS U JOOABIISIOTCS B T
Jomammnee 3amanue. Hammcats scce «[IpruMeHeHHE 2IIEKTROMATHITOBY.



Ypox 28/ PEHIEHUME 3ATIAY

Ha ypoxe MOXHO BBIIIOTIHATH 3aJaHUs U3 yIpaXHEHH 2.3:

1. OtBer: HampapneHne Toka B KaTyIIKe OIpe- i

JIETAETCS IPABUIIOM MPABOH PYKH (UM MPABUIIOM s Hrﬂj}ﬁ”n I_ - S
OypaBuHMKa): HaNpaBICHHWE YETHIPEX COTHYTHIX ) Rdake AT | el
TasbIEB.

2. OtBet: HanpaBneHue KpyroBoro Toxa ornpezessieTcs paBuiioM OypaBuMKa WM PaBUIOM
MIpaBOM pyKH:
3. OtBert: B Touke K HanpaBneHne BEKTOpa MHAYKIMH yKa3aH HEBEPHO.

- _”‘ <. 4. Ortser: 3a HanpaBIicHHE SICKTPHYCCKOr0 TOKA PHHATO HATIPABICHHE,
<, - 7 TNPOTHBOIOJIOXHOE HAIIPaBJICHUIO JBHKECHUS
anekTpoHoB. [lo 3Toit mpuunHe 00pa30BaHHBIN B aToMe *B
’ BOJIOPOJIa JIBWKEHHEM OJIEKTPOHA B  HANPABJICHUM ®
- 4acoBOM CTpeJKM KpyroBoil TOK HampapjieH HpOTUB U

HalpaBJICHUsl 4acoBOW crTpenku. [Ipumenss mnpasBuiio

MpaBoil pyKH, HANpaBJisieM OOJIBIIOH Majell K HaM IePIeHIUKYIISIPHO K INIOCKOCTH PUCYHKA —
STO HAIpAaBIEHUEC COBIAJACT C HANPABICHUEM BEKTOpPAa UHAYKIMH MAarHUTHOIO IOJI,
CO3JJaHHOTO KPYTOBBIM TOKOM, BEKTOP MHIYKIIMHU KaK OyJITO BBIXOJUT U3 Kpyra K HaMm. YacTb,
OTKYJ1a BBIXOJAT JIMHUU UHIYKIUH, IIPUHATO CYUTATH CEBEPHBIM IIOJIFOCOM MATHUTHOIO HOJIS.
5. OtBer: MeHss HampaBleHUE TOKa B KaTyIIKe, MOXKHO MOMEHSTb MECTaMHU IOJIOCA
MAarHUTHOIO IOJISL, CO3JaHHOI'O TOKOM.

6. Otsert: A.

Vpok 29/ Tema: MATHUTHOE B3AUMOJIEMCTBUE TOKOB

1.1.1. Pa3pscHSET 3IeKTpOMarHUTHEIE (MaTHUTHEIE, CBETOBEIE), aTOMHEIE
U sICPHBIC SBJICHHS, IPUYUHBI IX BOSHUKHOBEHUS.

oacranaapTol
: ap 1.1.4. Pa3bscHsieT COOpaHHYIO HHPOPMAIIHIO O 3aKOHOMEPHOCTSX JJICK-
TPOMAarHUTHBIX (MarHUTHBIX, CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHHUH.
® DKCIIEPUMEHTAILHO JIEMOHCTPUPYET MarHUTHOE B3aUMOJICCTBHE
Pe3yabTaTbl NapayieIbHBIX IPOBOJHUKOB C TOKOM.
00yueHuUs1 e OOBSACHSICT 3aKOHOMEPHOCTH MATHUTHOTO B3aUMOJICHCTBUS Tapajlielib-

HBIX IIPOBOAHUKOB C TOKOM.

MoTHBaIMIO PEKOMEHAYETCS OCYIIECTBUTE 00CYKAECHHEM TEKCTa ¥ BOIIPOCOB 13 0JI0Ka
A y4eOHnKa. BeIcTymmBaroTCs MPEANOI0KEHHS yUIaIUXCsl, CAMble HHTEPECHbIE
OTMEYArOTCS Ha JIOCKE.

Hccaenoarensexuii Bonpoc: MoxXHO 1 0OHAPYKUTh IIPOXOKACHUE ANEKTPHUECKOTO
TOKa IO MIPOBOIHHUKY C TIOMOIIIBIO JPYTOTO MPOBOIHUKA C TOKOM?

B umensix 0e30macHOCTM M 9KOHOMHMM BpPEMEHH YYHTENI0 PEKOMEHIYeTCs C
BBITNOJIHUTH UCCIIEI0BAaHKE, IPUTTIACUB K IEMOHCTPAI[HOHHOMY CTOJTY IO O
KaXaoro psnpa. B pesynprare uccnenoBaHUS BBIICHSETCS, YTO MEX
MIPOBOAHUKAMH: 1) He BOHUKAET B3aUMOJIEHCTBHS, €CITH 110 OAHOMY M3 H
JpyTroMYy HET; 2) BO3HUKAET B3aMMHOE TPUTSHKEHHE, €CIN 110 000UM
B OJJMHAKOBOM HaIlpaBJeHNH; 3) BOZHUKAET B3aUMHOE OTTaJIK
B IPOTHBOMOJIOKHBIX HAMPABICHUSAX.




Ha6J'IIOZ[aCMLIe pE3yJIbTaThl UCCICAOBAHUA OGCY)K)IaIOTCﬂ H ydaiguecs 00MEHHBAIOTCS
MHCHHUAMU O XapakTepe W HOpUYMHAX MAarHuTHOT'O B3aMMOCHCTBUS napaJuuICJIbHbIX

MIPOBOAHUKOB C TOKOM.
DT MHCHUS CPaBHHUBAKOTCA C NPCAIIOJIOKCHUSAMM, BBIIBUHYTBIMU B HAYAJIC YpPOKa:

Kak onpenensercs

XapakTep MarHUTHOTO
XapakTep MarHUTHOTO

Ne Hanpannesse B3aMMOJCHCTBUS .
JIEKTPUYECKOr0 TOKa B3aMMOJeHCTEHA Ge3
Ipursokenne | OTTankuBaHue MIPOBEICHUS
JKCIepUMeHTa?

Toxu B IpOBOIHUKAX
1 | HanmpaBiEeHBbI
IPOTHUBOIIOJIOKHO

Toku B MpOBOAHUKAX
HaIpaBJICHbI OJUHAKOBO

Janee ydamuecs pa3fesstoTcs Ha TPYMIBI M HOIy4YaroT 3alaHKe, IPOYUTAaB
TEOpeTHYECKUi MaTeprall, TaHHbIi B yuyeOHUKe (010K C), MOIrOTOBUTH MTPE3ECHTAIMIO Ha

OCHOBC CJICAYIOIIUX TITOJIOKCHHM:
L4 Memz[y napajjieJIbHbIMU NPOBOJHUKAMMN C TOKOM CYHICCTBYECT MAarHUTHOC

B3aMMOJCHCTBHE.
e BenuurHbl, OT KOTOPBIX 3aBUCHUT CHJIa MATHUTHOTO B3aUMOJICHCTBUSI MEXKIY
NapaJiyieIbHBIMU MPOBOIHUKAMHU.

e Onpenenenue eAMHULBI cuiibl Toka B CH.
Ha stane «TBopueckoe MpUMEHEHHE» pelIaeTcs KaueCTBEHHAs 3aJaua-pUCyHOK:

Kax uzmenurcs XapaxkTep

JlBe mapaienbHble
KaTyLIKH C TOKOM

OnpexpenuTe MoIFOCh
MarHUTHBIX TOJIEH
KaTyIIeK C TOKOM

OmnpenenuTe Xapakrep
MarHUTHOTO
B3aMMOJICUCTBUSI ATUX
KaTyIIeK C TOKOM

JIENCTBUSI, €CJIM HampaBJie-
HUE TOKa B JIEBOM KaTyIIKe

OTTankuBaHue

HUX MAaroHuTHOTO B3aMMO-

HU3MCHHUTH

CornacHo npaBuiLy
npaBoif pyku
B

Yl

N 8

[IpursraTensbHbIi
XapakTep

-

L]
:c N §

¥

anmnecsl 0e3 3any,Z[HCHI/H71 BBITIOJIHATOT 3aJaHUC, JaHHOC B PAa3/Ciic y‘l€6HI/IKa «YT0 BBI
y3Ha.]'II/I?>) I[anee JJIA CaMOCTOATCIIBPHOI'O OICHUBAaHUs CBOUX 3HAHUI BBITOJTHSIIOTCS 3a1aHuA

n3 paszaena yueoHnka «I[IpoBepbre cBOM 3HAHUMY.
JJIEeKTPOHHBIE PecypChI

1. https://www.youtube.com/watch?v=113PIs38ipQ
2. https://www.youtube.com/watch?v=JP6Xpi2 VxGw

OuennBanue. /{7151 onpeneneHus CTeNEeHN JOCTIKEHUS TT

MOKHO BOCITOJIB30BAaTLCA CICAYIOIINMHU KPUTCPUAMH.

> 4
aBJIGHHON

&

\ﬁyq ust




KpI/ITepI/II/I OLCHHUBAHW: ()GMOHC‘mpaHuﬂ, obvsCHEeHUE

IIPOBOJJHUKOB C TOKOM.

IIPOBOJAHHUKOB C TOKOM.

BOJHUKOB C TOKOM.

I ypoBens 11 ypoBeHb 111 ypoBeHb IV ypoBensb
3arpynHseTcs Jlomyckast HeGobIIHe B ocHOBHOM BepHO Bepno npoBoaut
9KCIIEPUMEHTAIBHO OIIUOKH, IIPOBOJIUT OIIBITHI [0 | OTBITHI IO
JIEMOHCTPUPOBATh 9KCIEPHUMEHTAIBHO JIEMOHCTPALUHI JIEMOHCTPALUI
MarHuTHOE JIEMOHCTPUPYET MarHuTHOTO MarHuTHOTO
B3aMOJECHCTBHE B3aHMOJICHCTBHE B3aMMOJICHCTBHS B3aMMOICHCTBHS
TapaIeNbHBIX napajieabHBIX napaIeNbHbIX MPO- napajieNbHbIX IPO-

BOJHUKOB C TOKOM.

C noMouIblo yuuTesst
OOBSCHSIET 3aKOHOMEP-
HOCTU MarHUTHOTO
B3aMMO/JICHCTBUSA
HapajieabHbIX
TIPOBOJIHHUKOB C TOKOM.

C HEOONBIIMMH I10T-
PELIHOCTSIMHU 00BsIC-
HSIET 3aKOHOMEPHOCTH
MarHMTHOTO
B3aUMOCHCTBUS

IIPOBOJHHUKOB C TOKOM.

YacTUyHO BEpHO
0OBSICHSET 3aKOHO-
MEPHOCTH MarHUT-
HOT'0 B3aUMOJEHICT-
BUSI IPOBOTHUKOB C
TOKOM.

To4HO U OJHOCTBIO
00BSACHSET 3aKOHO-
MEpPHOCTH MarHHuT-
HOT'0 B3aUMOJIeHC-
TBHUS IPOBOTHUKOB C
TOKOM.

B koHIIe ypoka paboumne JTUCTKH COOUPAIOTCS U JOOABISIFOTCS B MOPTHOIHO YUaIHXCS.

Vpok 30/ Tema: JEMCTBAE MATHUTHOI'O TIOJISI HA
MPSIMOI MPOBOJHUK C TOKOM. MOJY.JIb MATHUTHOI
WHIYKIAN

1.1.1. Pa3bscHsET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE
U sJICpHBIE SBJIEHHS, IPUUNHBI UX BO3HUKHOBEHHS.

1.1.4. Pa3bscHseT coOpaHHyr0 HHOPMAIUIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MAarHUTHBIX, CBETOBBIX), AaTOMHBIX H SAE€PHBIX SIBICHHH.
3.1.2. OnpenenseT 3aBUCIMOCTb MEXIy HU3NUECKIMHU BeTHIHHAMH,
XapaKTePH3YIOMMMH 3JIEKTPOMarHUTHEIE (MarHUTHBIE W CBETOBEIC),
ATOMHBIC U SJICPHBIC SBICHHUSI.

oacranaapTol

e OOBACHSIET 32aKOHOMEPHOCTH JEWCTBHS MATHUTHOTO TIOJISI HA TIPSIMOiT
IIPOBOJAHUK C TOKOM.

o BKCHepI/IMeHTaJ'IBHO TIPOBEPACT HeﬁCTBHe MAarfuMTHOIO I10JIA Ha HpHMOﬁ
MIPOBOJAHUK C TOKOM.

o OnpenenﬂeT MOAYJb MarHUTHOM UHAYKIUU C TIOMOIIBIO CHUIIBL AMr[epa.

MOTHBAILMIO MOKHO CO3/1aTh C IOMOIIBIO 3HAHUN O MPOMCXOXKACHHUH MarHUTHOTO TOJIs,
MIPUOOPETEHHBIX Ha MPeabIAYINX ypokax (cM. Temy 2.2). C aToii LieNbIo B Ki1acce MPOBOAMUTCS
KOPOTKHUI (hpOHTANIBHBIH OIpoC:

— UYro siBNseTCS UICTOYHUKOM MAarHUTHOTO MOJIS?

— KaxoBo 3HaueHne runore3sl AMIiepa 0 «MOJICKYJISIPHBIX TOKax»?

— Mo>HO 11, OCHOBBIBasICH Ha 3TOW THUIOTE3€, BEIIBUHYTH TaKyl0 HOBYIO rHIoTe3y: «B
OCHOBE BCEX MarHUTHBIX B3aMMOJICHCTBHUH JISKUT ACHCTBHE MarHUTHOTO TIOJISI HA
AIEKTPHUUECKUI TOK»?

Ha nocke 3amuchIBatoTCs BEIABHHYTHIC YHAIIMMICS Pa3INIHBIC TPETTOIOKCHUS.

HccnenoBatenbekuii Bonpoc: Om ye2o 3a8ucum mMooyib CUibl Oeiici®us ma
10715 Ha NPOBOOHUK C TOKOM?

YuuTenb AeaUT KI1acc Ha TPYIIIbI U TAET UM 3a/1aHKe, IPOYUTAB
MaTepHal TeMbl 13 yueOHHKa, IIOArOTOBUTH Mpe3eHTanuto. Y
yUaluxcsi Ha Ba)KHbIE MOMEHTHI B TEKCTE, TIPE3CHTALN
OCHOBE CJIEIYIOIIUX TOJIOKEHUH:

¢ Kaky1o cuimy Ha3bIBalOT CUIOM AMriep

Pe3yabTaTrhl
00y4eHHst

MHO,



e OnpenenieHne HaNPaBIeHUs CUIIBI AMITEpa — MPAaBUIIO JIEBOH PYKH.

o BeJIMuuHbL, OT KOTOPBIX 3aBUCHT MOJYJIb CHIIBI AMITepa.

e Mozynb HHIyKIIMK MarHUTHOTO TTOJISL.

o Enyana nHayKnun MarautHoro nosst B CU: onpenenenue 1 Tecna

[Ipe3eHTarnuu JUIEpOB TPYIII, TOrOTOBICHHBIC HA OCHOBE BBIIICYIOMSIHYTHIX MOJI0XKE-
HUH, BBICIYIINBAIOTCSA W MPOBOJHUTCS NX KOPOTKOe obcyxneHne. CiemayeT HalpaBiIsaTh pac-
CYXKICHHUS TaKMM 00pa3oM, YTOOBI ydaluecs MPUILIA K BEPHBIM PE3yIbTaTaM, BBIICHAA, OT
KaKMX BEJMYHMH 3aBUCHT WHIYKIMS MArHUTHOTO TIOJIS: OHA IIPAMO MPOTIOPIHOHATIBHA JJIEMEH-
Ty Toka (I/), oOpaTHO MPOMOPLMOHATBFHA PACCTOSHUIO JIO0 BHIOPAHHON TOYKH MarHHTHOTO
TIOJISL.

Ha stane «TBopueckoe npumeHeHue» (0J10k D) mpennaraercst BBIMOJIHEHNUE HCCIEI0BA-
HUs «JleficTBe MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOMY. Llenbro uccienoBanust ssBIsieTcst
MIpOBEpKa 3aBUCHMOCTH MOJYJISI CHJIBI AMIEpa OT CHJIbl TOKa B IIPOBOJHHKE, OT MHIYKLIUH
MarHUTHOTO MOJISA, OT JUIMHBI IPOBOJHHUKA C TOKOM B MarHWUTHOM IIOJIE U OT CHHYycCa yria
MEXXIy BEKTOPOM MHIYKIMHU U HAaIlpaBJIEHHEM TOKa B poBoguuke: F = IBlsina.

Pexomenoauus. [IpoBenenue ucciuenoBanus TpeOyeT 3HAUUTEIEHOW TOYHOCTH U UCTIOJ-
HEHMS HEMAJIOTO YHC/Ia IKCIIEPUMEHTOB B TEUCHHE KOPOTKOrO BpeMeHH. [lostomy ero
JEMOHCTPANHNIO LEIECO00Pa3HO MPOBECTH IOl PYKOBOACTBOM YUHTENs. YUCHHKaM IaeTcs
3aJ]aHue MOCTPOUThH IpadrKu 3aBUCUMOCTH CHITBI AMITIEpa OT COOTBETCTBYIOIINX BEJTHYHH.

OO0cyxIeHre UCCIIeIOBaHMUSI MOXHO MPOBECTH HA OCHOBAHHH BOIPOCOB U3 YUeOHUKA.

Ha stane «Uto BbI y3HAIIN?)» BBINOIHSIETCS JaHHOE B y4eOHHUKE 3a/IaHHe.

JJIeKTPOHHBbIE Pecypchl

1. https://www.youtube.com/watch?v=0WzYafri ZA
2. https://www.youtube.com/watch?v=yJtprJOIrso
3. https://az. wikipedia.org/wiki/Magnit sahasi

OuenunBanmne. {715 onpeaeseHus CTENICHN TOCTIKEHNS TTOCTaBICHHON 1IeTIH 00y4eHHs
MOJKHO BOCTIOJIb30BaThCS CIECIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: 00bsACHeHUe, NPUMEHeHUe, OnpedeneHue

1 ypoBenn

II ypoBenn

I1I ypoBennb

IV ypoBenb

OunboyHO
00BSICHSIET 3aKOHO-
MEPHOCTH JIEHCTBUS
MAarHuTHOI'O IIOJIsI Ha
TIPSIMO TIPOBOTHUK C
TOKOM.

Jonyckaet HEOOTb-
e OMIHUOKY IpU
00OBSICHEHNH 3aKOHO-
MEpHOCTeH JeiicTBus
MarHuTHOTO HOJIS Ha
IIPOBOJHUK C TOKOM.

B ocHOBHOM BepHO
OOBSCHSET 3aKOHO-
MEPHOCTH JIEHCTBHS
MAarHUTHOTO ITOJIS Ha
MPOBOJTHUK C TOKOM.

[IpaBunbHO 00BsIC-
HSET 3aKOHOMEPHOCTH
JEUCTBUSI MATHUTHOTO
TI0JIS Ha TIPOBOJHYK C
TOKOM.

C noMoIipIo yauTens
JKCIIEPUMEHTAIBHO
TpoBepsieT AeiicTBHE
MarHUTHOTO MO Ha
TIPOBOJTHHK C TOKOM.

Jonyckas HeboubIINe
MOTPENIHOCTH,
9KCTIEPUMEHTAIBHO
MpoBepsIeT AeiicTBUE
MarHUTHOTO TIOJIST Ha
IIPOBOJTHHK C TOKOM.

YacTuyHo BepHO
IIPOBOJUT
JKCIEPHMEHTAIBHY IO
TIPOBEPKY EHCTBUS
MarHMTHOTO TIOJIS Ha
ITPOBOJTHHK C TOKOM.

ITomHOCTBIO TIpa-
BUJIBHO ITPOBOJIUT
9KCTIEPUMEHT 10
NPOBEpKE ACUCTBUS
MarHUTHOIO HOJs Ha
IIPOBOJHUK C TOKO,

3arpyaHseTcs
OnpeaeINTb MOAYJIb
MarHUTHOH MHIYKLUH
Ha OCHOBE CHJIBI
Amriepa.

C nojacka3kamMu
YUUTETs ONpenensieT
MOJLyJIb MarHUTHON
MHIYKIWHU C
TIOMOIIBIO CHIIBI
Awmrepa.

IIpu onpenenenuu
MOJLyJIsl MAaTHUTHOM
MHIYKIUH C
TIOMOIIIBIO CUJTBI
Awmmepa IomycKaeT
HeOOJIBIIYE OIIIH

I7

B koHIIEe ypoka pabouue JUCTKH COOMPAIOTCS U T00aBI

s B TIOP




Ypox 31/ PEHIEHUE 3AJ1IAY
Ha ypoxe MO>XHO BBIITOJHUTE 3aaHHS U3 YIPOKHEHHS 2.4:
1.OtBeTt: Cuna AMmmepa, IeiicTByomas Ha MPSIMOH MIPOBOTHIK C TOKOM, COTIIACHO
MIpaBUILY JIEBOH pyKH, OyIeT UMeTh HalpaBjiIeHHE BeKTopa 1.

2. Jla"o IlepeBon Pemtenune Brrunucnenue

I=2m F = IBIl FA=2-6-10_2-2m-T11-A=0,24H.
B=60MTn | 6-10"2Tnx Otsert: 0,24H.

1=2A

Fa—-?

4. Otgert: [lon nefictBueM cuiasl Amnepa HanpaBo. 5. OTBeT: BHU3 Ha IIIOCKOCTH pUCYHKA.
6. Oter: Tak kak sin0° = 0 B Beipakenuu Fy = IBlsina, 10 F; = 0: D

Vpok 32/ Tema: JEUCTBUE MATHUTHOI'O
HOJIsAA HA PAMKY C TOKOM

1.1.1. Pa3pscHSET 3IeKTpOMarHUTHBIE (MATHUTHEIE, CBETOBEIE), aTOMHEIE
U sIICPHBIC SBJICHMS, IPUYUHBI IX BO3SHUKHOBEHUS.

HoacranaapThl 3111
.1.1. Vcnone3yeT npuOOpEI A1t N3YUYEHHST SIEKTPOMArHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIIEPHBIX SBJICHUH.
e Ha ocHOBE POCTHIX CXeM O0OBSCHSIET BOSHUKHOBEHHE BPAIIAIONIETO
Pe3yabsTaTsl MOMEHTAa, IEUCTBYIOIIEr0 Ha PaMKy C TOKOM B MarHUTHOM IOJIE.
00y4eHust e [IpocThIMHU OTIBITaMU NTPOBEPSIET ASHCTBHE MarHUTHOTO TIOJIST HA PAMKY C

TOKOM.

Ha mnpenpimymmx ypokax ydwamuecs HaGiiojamy JeHCTBHE MArHHTHOTO IIONSL Ha
MPOBOJHUK C TOKOM M BBISICHWJIM, OT KaKMX BEJIMYMH 3aBHCHT CHJIAa 9TOTO B3aUMOJICHCTBUSL.
[TosToMy MOTHBaIMIO Ha O3TOM YpPOKE MOXXHO OCYIIECCTBHUTH METOJOM HHTEPBBIO,
COZIepIKAIET0 BOIPOCHI MEKIPEIMETHON HHTErPaLInH.

HccnenoBaresibeckuii Bonpoc: B kaxom nanpasienuu 6ydem oeticmeosams cuia Amnepa,
Oeticmeyiowas Ha pamKy ¢ MOKOM, NOMEWeHHYI0 8 MacHUmHoe none?

BbIIBUHYTBIE yHalIUMUCS TPEIONI0KEHNS BBICIYIINBAIOTCS M OTMEYAFOTCSI.

VYuammuecs pa3nensoTcs Ha TPYIITB M BBIMOIHSIOT UccieqoBaHKe «/lelicTBre MarHUTHOTO
TIOJIst HAa PaMKy C TOKOM». UTOOBI MpEe0TBPATUTD TTOTEPI0 BPEMEHN YUUTENb HOSICHIET X0/
paboThI, B poriecce KOTOPOil yyamnecs: HaOII0IatoT:

1) 9TO paMKe ¢ TOKOM, UMEIOIIeH OCh BpaIlleH!sI, CHila AMIIepa cooOIIaeT BpamaTeabHbINH
MOMEHT;

2) mpu U3MEHEHHNH HAlpaBJICHU TOKa B paMKe JICHCTBYIOIIAs Ha HETO CHila AMITepa TOxXe
MEHSET HAPaBJICHHE: BPAIAIONINil MOMEHT PaMKH TaKkyKe MEHsET HallpaBlicHHUE.

TeopeTnyeckuii MaTepran TEMbI U3JI0KEH KOPOTKO M MPOCTO, MOITOMY y4all[ecsi MOTyT
CaMOCTOSITENIbHO O3HAKOMHUTBCSI C HUM I10J] HaOoaeHneM yuurens. Ha ato Beinensiercst 5-
MUHYT. Ha ocHOBe aHHOTO B y4eOHHKE pHCYHKa (B KJaccax ¢ TEXHMYECKUM OCHAII
YUUTENb JIEMOHCTPUPYET Ha JKpaHe 3apaHee NMPUTOTOBJICHHBIN ciaiin) \gHa
MIPE3EHTAIH Ha OCHOBE CIICAYIOIINX ITOJIOKECHUIH:

o SIBiIeHMe, poucXosIlee IPH PACIONIOKEHUN PAMKU C TOKOM MEpHEeH]
MarHUTHOW MHAYKIWH, U TIPUYUHBI €T0 BO3HUKHOBEHHMSI.

« SIBiIeHMEe, TPOUCXOISIIEe IPH PACIIOI0KEHUN PAMKH C TOKO
JIMHUSIM MarHUTHOM WHTyKIWH, ¥ IPUYHAHBI €0 BO3HUK HUSL.
o [TprumnHa, M0 KOTOPOH CHyla AMIiepa cooOIIaeT Bparl




o TexHOI0TUs 00eCIIeUeH s 6eCHpepHBHOFO BpalicHud paMK ¢ TOKOM B MAaruuTHOM I10JIE B
OIPCACIICHHOM HAIllpaBJICHHUU: CBEACHUA O KOJUICKTOPEC U HICTKAX.
HpeSeHTaIII/II/I Tpynil BBICITYHIMBAKOTCA, O6CY)K}13.IOTC${ U pPE3yJbTaTbl CPAaBHUBANOTCA C

OPEAINOJI0KCHUAMY, BBIIBUHYTBIMU B HA4YaJIC YPOKaA.
Hpen.ﬂaraeMLle Taﬁ.]II/IIILI u cxembl. Ha »Tame «TBOp‘IeCKOC OPUMCHCHHUC) Yy4dalllucCAa

BBITNIOJIHAIOT 33JaHUe, TaHHOE B 0JI0Ke D, 1 3aI0NHSIOT IPEATIOKCHHYIO TaOIHITY:

Yro HAMO caenaTh
Omnpenenure A8 L > | Yro Hamo caenarh, YTOOBI
4TOOBI TIOMEHSTH
Cxema HaIpaBJICHUE TOKA B 00ecTIeunTh HelpephIBHOE
HaTpaBJICHUE
pamke BpaleHne paMKu
BpallleHHsI PAMKH
1. ITomensaTh YroObl OCYILIECTBUTD
HaIllpaBJICHUE HEIIPEPBIBHOE BpallcHUE
v TOKa, TEKYIIETO MO |paMKU B OJJHOM
pamke. HATPAaBJICHUU HEOOXOIUMO
: I 2. IlomeHATh o0ecIieunTh NePHOINIECcKOe
F
MECTaMH MOJIOCa  |U3MCHEHHUE HAIIPABIICHHS
IIOCTOSIHHOT'O TOKa B PaMKe C TIOMOIIHIO
MarHmTa. KOJLIeKmopa.

Hemnonnasie npeanoxenust u3 610ka E yuamnmecst nmepenuchBaioT B padoune JUCTKH 1
MIPOBOJIsI 00OOIIIEHS TOTYYSHHBIX B TEUCHNE YPOKa 3HAHHUH JOMOIHSIOT UX.

B kaccax ¢ TEeXHUYECKAM OCHAIICHHEM yUUTEIh MOKET OPTaHMU30BaTh BBHITIOJTHEHHUE 3a-
JaHWA C TIOMOIIBI0 ofHOU 13 porpamm — AktivInspire, Mimio, Power Point — B uHTepakTHB-
HoUi dopme. [Ipr 3TOM HEOOXOIUMO CO3JaTh YCIIOBHS JUIsi CBOOOHOM paboOThI ydaluxcs y
3JIEKTPOHHOM TOCKH.

[IpumeHsis TEXHUKY ayKIIMOHA, YYUTENb MOXKET MPOBeCcTH 00001IeHus. Bee yuamnuecs mo
o4epe BBICKa3bIBAIOT MHEHHE IO MOBOLY 00CYIaeMOTO BOIIPOCa U, HE TIOBTOPSS APYTHUX,
BBIJIBUTAIOT IPEJUIOKEHHUSI:

ECJIU MJIOCKOCTh PAMKH C TOKOM Ilpeonosicenue 1. Imo
TnapajuiesbHa JJMHUSAM MarHATHOW NPOUCXOOUM NOMOMY, YMO HA
HUHIYKLIUH 6oxrosvie cmoponst pamku AB u CD

| [ Oeticmgyem cuna Amnepa,
NePReHOUKYIAPHASA TUHUAM
MA2HUMHOU UHOYKYUU

HpaBI/IJ'IBHI)II/I OTBET: IIPpU ).

[TPOXOXKIEHUHU TOKA Y€PE3 HETO
[paMKa HauMHAEeT NOBOPAYUBATHCS <::| Ilpeonooicenue 2:

Ipeonoxcenue 3:

JJIeKTPOHHBbIE pecypchl

1. hittps://www.youtube.com/watch?v=0WzYafri ZA

2. https://'www.youtube.com/watch?v=I-RjuauyuzM

3. https://www.youtube.com/watch?v=hajlIGHPeulU L 4
OuenuBanue. {1151 onpeneneHus CTENEHN AOCTHXKEHUS TOCTaBIGHHOM o0yHeHMS

MOJKHO BOCTIOJIb30BaThCs CIEIYIONIMMHI KPUTEPHUSIMH.




KpHTepI/IH OLCHHUBaHUA! 06‘bﬂCH€HU€, npumeHernue

I ypoBenn

II ypoBennb

III ypoBennb

IV yposenn

C noMouIbIo yuuTesst
OOBSCHSICT Ha OCHOBE
HPOCTBIX CXEM
BpalIaTebHbII
MOMEHT, C KOTOPBIM
MarHUTHOE IoJIe
JIeHCTBYET Ha paMKy ¢
TOKOM.

Jlonyckas HeOoJIbIINe
OIINOKHU, OOBSICHSIET
Ha OCHOBE NPOCTHIX
CXEM BpalllaTeJIbHbIN
MOMEHT, C KOTOPBIM
MarHUTHOE TIOJIe
JEUCTBYET Ha PaMKY C
TOKOM.

YacTHYHO MPaBUIBHO
00BSCHSAET Ha OCHOBE
MIPOCTHIX CXEM
BpalllaTeNbHbII
MOMEHT, C KOTOPBIM
MAarHuTHOE IOJIe
JIEHCTBYET HA PAMKY C
TOKOM.

IMonpobHO 00BsCHSIET
Ha OCHOBE IIPOCTBIX
CXEM BpalllaTeJIbHbIN
MOMEHT, C KOTOPBIM
MarHuTHOE TI0JIe
JIEHCTBYET Ha PAMKY C
TOKOM.

3arpyaHsercs
MPOBEPHTH C
MOMOILBIO IPOCTBIX
OIIBITOB JICHCTBHUE
MAarHMTHOTO I10JIsI Ha
paMKy € TOKOM.

Jlonmyckasi HeTo4HOC-
TH NIPOBEPSIET C I10-
MOIIBIO MTPOCTHIX
OIIBITOB JICUCTBUE
MAarHuTHOI'O IOJIs Ha

PaMKy C TOKOM.

B ocHOBHOM BepHO
MpOBEPSIET C
TTOMOIIBIO TPOCTHIX
OIBITOB JICUCTBUE
MAarHuTHOI'O IOJIs Ha
PaMKy C TOKOM.

To4YHO ¥ TOTHOCTBIO
MPOBEPSIET C
TIOMOIIIBIO OTIBITOB
JIeiCTBHE MarHUTHOTO
IOJISl HA PaMKY C
TOKOM.

B KoHIIe ypoka paboumne JTUCTKH COOUPAIOTCS U JOOABISIFOTCS B MOPT(HOIHO YUaIHXCS.

Ypox 33/ Tema: IPUMEHEHUE CUJIbI AMIIEPA:
IJIEKTPOABUI'ATEJIb
N JIEKTPOUSMEPUTEJBHBIE ITPUBOPBI

3.1.1. Ucnonp3yeT mpuOOpHI LISk H3yUeHHUSI AIEKTPOMAarHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIEPHBIX SBJICHUH.

3.2.1. PazpsicHsieT paboOTy YCTPOUCTB, IPUHLIUI JEHCTBHI KOTOPBIX
OCHOBaH Ha Pa3INYHBIX (PU3HUECKHX SBICHUAX (3IEKTPOMArHUTHBIX,
CBETOBBIX, aTOMHBIX U SIEPHBIX).
3.2.2. TOTOBHT Ipe3eHTALNH O POIU (PU3UKH B Pa3BUTHU PA3THIHBIX

oacranaapTol

Pe3yabTaTbl
00y4eHust

(hU3MYECKUX SBICHHH.

L HpI/IBOI[I/IT TIPUMEDPBI 6LITOBLIX, NIPOU3BOACTBEHHBIX U TCXHUYCCKUX
HpI/I60p0B, MIPpUHIOUIT pa60TBI KOTOPBIX OCHOBAH Ha NPUMCHCHHUHU CUJIbI

Awmriepa.

e Ha ocHOoBe TMIPOCTBIX CXEM U OIIBITOB 00BACHACT yCTpOﬁCTBO U MPpUHIUIT
pa60T},1 Pa3IMYHBIX 3JICKTPOU3SMEPUTEIIbHBIX l'[pI/I60p0B.

HHTepec K TeMe MOXKHO MPOOYIUTH 00CYKAEHIEM TEKCTA i COOTBETCTBYIOIINX BOIPOCOB
13 y4eOHMKa, WM 3apaHee MOJrOTOBJICHHBIX YYUTENIEM BOIIPOCOB, TAKHUX, HAIPUMED, KaK:

- Kakue anexkrpuueckue mpuOOps! 4acTO HCHOIB3YIOTCS B OBITY?

- Ha xaxoM ¢u3nveckoM sIBJICHUM OCHOBAHbBI CTPOSHHUE U MPHHIIMIT pa0OTHI 3THX AJIEKTPH-
YECKUX TPUOOPOB?

- Kakue npeBparieHust SJHepruy IPOUCXOJIAT B 9THX Mprdopax?

B xmaccax ¢ TeXHMYECKHM OCHAIIEHUEM YYUTENIb MOXKET IMPOJAEMOHCTPUPOBATh 3apaHe

Hemonctpupytotcs ¢ororpadun pasiTuuHBIX BHAOB 000PYIOBAHUS
nsurareneM. [Tociie Bcero aToro yuamniuecs: opMHUPYIOT HCCIIE0BATEIbC
HccaenoBaresabckuii Bonpoc: Kakoga yenv ececmopoHne2o
Kaxue npumeHeHus Mol CUibl u3gecmmubl?
Y4uuTens oTMeYaeT Ha JOCKE CaMbIe HHTEPECHBIE TIP
Ha jaBe rpynisl. OfHOM U3 TPyl JaeTcs 3alaHue 03Ha

bCs C MA&RCpHAJIOM 13 HKa




C TOJ3aroJOBKOM «DJIEKTPUUYECKUE JBUraTeNIn». BHIUMaHUe 3TON TPYIIbI HAMIPaBIsIeTCsS Ha
CJIEIyIONIHE MOJIOKESHHUS:

® YTo Takoe 3JeKTPUUECKUI TBUTATEINh?

e CtaTop 2JIEKTPUUECKOr0 JBUTATENS U €r0 Ha3HAUYCHUE

® POTOp 97€KTPUUECKOTO ABUTATENS U €r0 Ha3HAUCHHE

o KoiekTop U MEeTKH dIEKTPUIECKOTO IBUTATENS U X Ha3HAYCHHE

o O000IIIeHHE CBEACHUI O IPUHIIUITC PAOOTHI JCKTPUICCKOTO IBUTATEIIS

Bropas rpymma monydaeT 3amaHME O3HAKOMHTHCA C MaTepuajioM H3 YyYeOHHKa C
MMOJI3ar0JIOBKOM  «DJIEKTPOM3MEPUTEIbHBIC TPUOOPEI». X BHHMaHHE HAIMpPaBIsICTCA Ha
CJIeIyIONIHE MOJIOKECHHUS:

e O0mue CBeICHNs O Pa3IMYHBIX CHCTEMaX JJICKTPOM3MEPHUTEIBHBIX MPHOOPOB: MATHHUTO-
JIEKTPUUYECKOM, IEKTPOMArHUTHON U AJIEKTPOAUHAMUYECKOM.

e CTpocHHE U MIPUHITUN PabOTHI 3JIEKTPOU3MEPHUTENBHBIX MPHOOPOB MATHUTOAICKTPHUYCCKON
CHCTEMBEL.

e TeopeTnueckoe HUCCIENOBAHUE MPUYHMH IOCIEAOBATEILHOTO COEIUHEHUSl aMIepMeTpa U
MapajuIeIEHOTO COSIMHEHUS BOIBTMETPA B SJICKTPHUICCKYIO LICITh.

e CTpocHHE U MIPUHITUN PabOTHI 3JIEKTPOU3MEPHUTENBHBIX MPHOOPOB MATHUTOAICKTPHYCCKON
CHCTEMBI.

e O000MIeHNE CBEICHAH O TIPUHITAITAX PAOOTHI AIEKTPOU3MEPUTEIHLHBIX TPHOOPOB.

Uepe3 ompemencHHOE BpeMs IHAEPHl OOEMX TPYNII BBICTYMAIOT C Mpe3eHTaIHeH
CONIEpKaHMs M3YYEHHOro y4eOHoro Martepwana. [IpyW BBICTYIUICHHHM OIHOM TPYIIBL Y
MPEACTaBUTENCH MPOTHUBOMOJIOXKHOW TPYMIBI MOTYT BO3HMKHYTH BOMPOCH], Ha KOTOPHIE
JIMJEPHI TPYII CTApalOTCs JaTh MOJIHBIN OTBET, MOIb3YsICh IIOMOIILIO OJTHOTPYTITHUKOB.

ITocne 3TOr0 y4acTHHKH O0OCHMX TPYII BBIMOJHAIOT UcciaenoBanne «Jactu anmekTpudec-
KOTO JIBUTATEIS W MPUHIIUI €ro paboTh», ¢ MOMOIIBI0 KOTOPOTO 00jiee MOAPOOHO M3YYatoT
ux. Yyaiuecs BbISICHSIOT, TOYeMY NPHU 3HAYEHUAX CHJIBI TOKA HIKE HEKOTOPOH HOPMBI DJIEK-
TPoOOOPYIOBAHUE C HICKTPOIBUTATENIEM He paboTtaet. Kak pe3ynpTar ucciiejoBaHus 3am0J-
HSIOTCS] COOTBETCTBYIOIINE YACTH MPEIOKCHHOHN TaOITUIIEI.

[Tocne 00BsACHEHNST HOBOTO MaTepHalia YIUTEIh MOXKET BMECTE C YUAIIUMHUCS COCTaBUTh
CXEeMY-KOHCIIEKT HOBOW MH(OpPMAITHH.

VYerpoiicTsa, B
EHTUIISITOP

TIpeBpanian-

IHe IEKTPHU-

YECKYIO FHEp- Onekrpo- DnekTpuyec- OCHOBHBIE

THIO B MEXaHH- ABUTATEIN KM HACOC YacTH U

9ECKyI0 TPUHIIAT
ITeutecoc PHHI

paboTsl

Mukcep

IpenoxeHHble TaOIUNBI U cXeMbl. BrimomnHseTcs nccenoBanme u3 6aoka D «3yqan
MIPUHIUN Pa0OTHl MpHOOpa IIEKTPOMATHUTHOW CHCTEMBD». VcciemoBaHWe MOXKET 1T
IUTBbCA Tapamu. lledpro WCClemoBaHUS SBISIETCS IMPAKTHYECKOE Hﬁe}me
OTJIMYHBIX OCOOCHHOCTEH B IPUHITUIIE pa0OTHI MPHOOPOB MAarHUTOJICKTP ot

MarHMTHOM CHCTEM.
VYyamecs pucyT B paboUnX JHCTKAX CXEMY OIBITA U OMOMIBIO [T
CpPaBHHUBAIOT 3TH JBE CaMbI€ pACIPOCTPAaHEHHBIE CUCTEMAI.
BrinosHeHueM 3aliaHus, JaHHOTO B pasfelie y4eh «4t Y3HAIU ! »,
OKa.

CaMOCTOATEIILHO 0000IIAI0T 3HAHMS, TIOTYUYCHHBIC B TC



JIJ'ISI OLICHMBAHUA CBOUX PE3YJIbTATOB YHAIIUCCA CAMOCTOATECIIbHO BBITIOJTHAIOT 3a/laHUs U3

paszaena yueoHuka «IIpoBepbTe CBOM 3HAHUSIY.

DJIeKTPOHHBIE PecypChl
1. https://tr.wikipedia.org/wiki/Olgii_aleti_(elektrik)
2. www.avel.edu.az/toc.php?libraryID=85
3. www.mtomd.info/archives/2327

4. electrono.ru/.../96-magnitoelektricheskie-pribor

OuenuBanue. /111 onpeeseHus CTEIICHN TOCTHKECHUS ITIOCTABICHHOI 1ieny 00y4yeHHs
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUTIMH KPUTEPHUAMU.
Kpurepun onieHUBaHUS: npumenenue, 00vicHeHue

I ypoBensn

11 ypoBeHb

111 ypoBeHb

IV ypoBensb

C nomouipro yuurens
yKa3bIBaeT PHUMephI
OBITOBBIX, IIPOM3BOJIC-
TBEHHBIX M TEXHUYECKUX
puOOPOB, MPUHIUI
JEHCTBUSI KOTOPBIX OC-
HOBaH Ha IIPHMEHEHNHN
cuibl Amrepa.

Jomyckast HeGoubLIne
oLMOKH, YKa3bIBaeT
MIPUMEPbI OBITOBBIX,
MPOU3BOJICTBEHHBIX
TEXHUYECKHUX MPHOOPOB,
MPUHIIUIT ICHCTBHS KO-
TOPBIX OCHOBaH Ha IIpH-
MEHEHHH CHIIbl AMIiepa.

B 0cHOBHOM TIpaBUIIEHO
yKa3bIBaeT PHUMeEPhI
OBITOBBIX, IIPOH3BOI-
CTBEHHBIX U TEXHHYEC-
KHX IIPUOOPOB, TPUHLIUT
JEHCTBHUSI KOTOPBIX OC-
HOBaH Ha TPUMEHEHUU
cuibl Amrepa.

[onpoOHO 1 TOUHO
yKa3bIBAET MPUMEPHI
OBITOBBIX, IPOH3BOI-
CTBEHHBIX U TEXHHYEC-
KHX IIPUOOPOB, TPUHIIUT
JeHCTBUSL KOTOPBIX OC-
HOBaH Ha IIPUMEHEHUH
cuibl Amrepa.

3arpyaHseTcs B
00BSCHEHUU CTPOCHUS U
MIPUHIMIIA 1eHCTBUS
Pa3IHYHBIX HIEKTPOH3-
MEpPUTETBHBIX PHOOPOB
Ha OCHOBE NPOCTHIX
CXEM H OIIBITOB.

Ha ocHoBe npocTeix
CXEM H OIBITOB 00BsIC-
HSIET, JI0ITycKasi HeOOIb-
IKe OTPELIHOCTH,
CTPOEHHUE U MPUHIIHUII
JEUCTBUSI Pa3IUnIHBIX
JIIEKTPOM3MEPUTETBHBIX
pudopoB.

Ha ocHoBe npocTeix
CXEM U OIBITOB
YaCTUYHO MPABUIILHO
0OBACHSAET CTPOCHHUE U
TIPUHLIMI ACHCTBUS
Pa3IHIHBIX YIEKTPOH3-
MEPHTEIBHBIX
pudopoB.

Ha ocHoBe npocTeix
CXEM U OIIBITOB C
TOYHOCTBIO OOBSCHSET
CTPOCHUE U MIPUHIHUII
JIEHCTBUSI pa3IMYHBIX
IEKTPOM3MEPUTENBHBIX
ipudopoB.

B kon11e ypoka pabodne TUCTKH cOOMPAIOTCS U JOOABISIOTCS B MTOPTQOIHO YIAITIXCS.
Jomamnee 3apanue. [Ipoext «McTopus co3qaHust SIEKTPUUECKOTO IBUIATEIIsH»

5 — meTka.

Ypox 34/ PEHHEHUE 3ATAY

Bo3morkHO penienne 3aaanuii U3 ynpaxHeHus 2.5:
1. OtBer: 1 u 2 — xkoyuIeKTOP; 3 — pOTOP (PaMKa C TOKOM); 4 — MarHUTHBIE TIOJTIOCA CTATOPA;

2. OtBert: [IpoTUB HampaBieHUs JBUKESHHS YACOBOW CTPEJIKH.

3. OtBer: BHyTpeHHee CONPOTUBIICHUE BOJIBTMETPA 3HAUUTEIBHO OOJIBIIOE, IOITOMY OH
OyzeT 1moka3bIBaTh HAINPsHKEHUE HA KOHIAX UCTOYHUKA. AMIIEPMETp 00J1ajaeT O4eHb MalbIM
BHYTPEHHHM COITPOTHBIICHHEM U ITO3TOMY IIPH TapajuieIbHOM BKIIOYCHHH B LIEMb OOMOTKA
amriepMeTpa CropuT ¥ mpudop BBIMIET U3 CTPOS.

4. Otset: Ecmu 3a%uM «+» amrnepMeTpa MarHUTO3JIEKTPUIECKON CHCTEMbI COETMHNUTD
«—» MCTOYHHUKA TOKa, TO MO paMKe, CKPEIDIEHHOM CO CTpeiKoi mpubopa,
IEKTPUYECKUH TOK MOTEYET B MPOTHBOIIOIOKHOM HAIPaBICHUH, paMKa
TaKKe TMOBEPHETCS B MPOTHBOIIOJIOKHOM HAMPaBICHUH, CTPEIIKA YIPETC
K CTCHKE IpUOOpa U MOXKET MOJOMAThCSI, BHYTPEHHSSI 00MOTKa mMpHOopa
CTOPHT — IPHOOP BBIXOAUT M3 CTPOSI.

5. OtBert: Potop Bpalaercs B HanpaBJIeHUU IPOTUB YaCOBOM JT




Ypox 35/ Tema: IEMCTBUE MATHUTHOTI'O ITOJISI HA
JABU/KYIIHUECH 3APAABI. CUJIA JIOPEHIA

1.1.2. CocraBisieT u penaer 3aa4u, OTHOCSIIUECS K JIEKTPOMArHUTHBIM
(MarHUTHBIM, CBETOBBIM), ATOMHBIM H SJICPHBIM SIBIICHHSIM.

IMoacTanmaprTsl 1.13.P
.1.3. Pa3zpscHseT qBIKEHHE 3apsSHKEHHBIX YaCTHUL], aTOMOB U
BHYTPHSAJEPHBIX YACTHUII.
o OOBSCHSICT 3aKOHOMEPHOCTH JICHCTBHSI MATHUTHOTO TIOJIST HA JBHKYIIHU-
ecsl 3apsDKEHHbIE YaCTHIIBL.
Pe3yabTaTrhl ® YI00HBIM METOJIOM OTPEIEIISICT HAIPABICHHE CHJIBI, C KOTOPOH MarHUT-
00y4eHHst HOE TI0JI€ ICHCTBYET Ha ABMKYILUECS 3apsKEHHbIC YaCTHUIIbL.

® DKCIIePHMEHTAIBHO POBEPSICT ASHCTBHE MATHUTHOTO MOJIS HA JIBIDKY-
Iuecs 3apsHKECHHBIC YaCTUIIBL.

MoTHBAaIMIO MOKHO HayaTh C JaHHBIX B y4eOHHKE BONPOCOB (010K A). YUnTEIh MOXKET
HAIlOMHUTH y4YaIllUMCsI UCCIIE0OBAaHUs, BEINOIHEHHbIE HA MPEABITYIUX YPOKaX, U MPOAEMOH-
CTPHPOBATh UX. 3/1€Ch yMECTHA OyAET IEMOHCTPAIHS COOTBETCTBYIOIINX aHUMAIIUH 13 3JICK-
TpOHHOTO ydeOHUKa «DH3nKa MyIbTHMEANa», HAIPUMEp: ACHCTBHE MAarHUTHOTO IOJS C
criiol Amriepa Ha MPOBOAHHUK C TOKOM; 3JIEKTPHYECKHI TOK - HAlpaBIEHHOE ABIKCHHE
3apspbKeHHBIX yacThll. [TocTenenHo hopMupyercs uccienoBaTeabCKUil BOIPOC.

HccanenoBarenbekuii Bompoc: Jlericmeyem au MacHUMHOE NOAE HA  OBUNCYUUECS
3apsadicennble Yacmuybl?

Brmonnsgercs uccnenoBaHue «JleficTBMe MarHMTHOTO MOJIS HA MOTOK ABMIKYILIMXCS
3apsDKEHHBIX 4acTHI (010K B). OTBIT IPOBOAUTCS TI0/1 BBICOKUM HAIPSDKEHHEM, TIOITOMY B
1esnsix 6€30MacHOCTH YIUTEb MPOBOJIUT €0 IEMOHCTPAIMIO caM. Y JaIluecst 3HaKOMBI C 3TUM
9KCIIEPUMEHTOM M3 nccienoBanus « Tneromwii pazpsan» (cm. @usnka 9, 1.5).

K Tneromemy paspsity, BOSHHKIIEMY MEXIy 3JIEKTPOAaMH CTEKISTHHON TpyOKH ¢ pa3psi-
KEHHBIM BO3IYXOM, YUUTEIh MOJHOCHT CHadalla CEBEPHBII IOJIOC MOJIOCOBOTO MAarHMTa, a
3aTeM €ro FOKHBIM IMOJIFOC W MPOCUT YYAIIUXCSl BHUMATENBHO CIEAUTH 33 MPOHUCXOISAIINM
s;BIIeHneM. [ oOcykaeHus pe3ysibTaToB HAOMIOACHUH HapsLy ¢ BOIPOCAaMH M3 ydeOHHUKa
MOTYT OBITh UCTIOJIb30BaHbI CIICYIOIINE BOIPOCHI:

o Kaxoii BuJI pa3psaa BOSHUK MEXIY IEKTPOJAMU CTEKISTHHOM TPYOKHU ¢ pa3psyKeHHBIM
BO3TyXOM?

o 13 yero coCcTOUT CBETSAIIASACS PO30Basi M0J0Ca, BO3HUKINIAS MEXKIY dIEKTpoaaMu?

e Kax MOXHO OOBSICHUTH NPUTSHKEHUE ITOTO MOTOKA 3apsDKEHHBIX YacTHIL K OJHOMY U3
MIOJIFOCOB MarHuTa U OTTAJIKUBaHUE OT JPyroro noitoca?

BelcnymaB OTBETHI yualluXcs, yYUTENb BBIBOJUT MAaTEMaTHUYECKOE BBIPAKEHUE CHIIBI
Jlopenna. MoxHO He TpeOOBATh STOT BBIBO/ Y YHAIIHXCS.

JIONONMHUTENBHO YYWTENb COOOIIAeT ydYamuMcsi O TOM, 4YTO IIPU TEpPEeMEUICHUH
IEKTPUYECKOT0 3apsina cuia JlopeHna coBepmaer padory.

MoXHO co31aTh aHAJIOTHIO MeXy cuiioi JlopeHna u cuioi HaTsHKEHUs,, BO3HMKAIOIIECH
B HUTH. Tak e Kak CHja HaTSDKCHMS BPaIlaeT MaTEPHAIBHYIO TOUKY 110 OKPY>KHOCTH, CHIIA
JlopeHia BparmaeT 3apspKeHHYIO 9acTHILY, BISTEBIIYIO B MAarHUTHOE TIOJIE MEPIICHANKYIEPH
€r0 CHJIOBBIM JIMHHUSM, IT0 OKPY>KHOCTH.

C OCHOBHBIM COZIEp’)KaHHEM YPOKa yuallluecs 3HaKOMSTCS Ha OCHOBG(O KCHUI:

1. leficTBHe MarHUTHOTO MOJISL Ha JBIDKYIYIOCS 3apsDKEHHYIO YACTHI

2. Onpenenenue cuisl JlopeHna.

3. [IpuMeHeHne npaBuiia JIEBOU PYKU.

IIpeanaraemsplie TA0IULBI U CXEMBI. ‘ *




BrinonHenue 3apanus, 1aHHoro B 6s10ke D, MoxHO ocymiecTBuTh napamu. Llenbto uccie-
JIOBaHMS SIBJISIETCS] IPUMEHEHHE N3yYeHHOT0 TeopeTndeckoro Matepuana. s « TBopueckoro
MIPUMEHEHHSD» B JIOTIOJHEHHE K MMEIOIIUMCS 3aJaHHUsAM MOXKHO TIIPEUIOKHUTH PpElICHHUE
Ka4eCTBEHHBIX M Tpaduueckux 3ama4. MOXXHO TIPEIUIOKUTH Y4YaIlUMCs 3allOJIHUTH
HIDKCTIPUBEJCHHYIO TaOJHILy, TIEpedepTuB e€ B padoune JIMCTKH.

3ananue Onpenenute Hanpasienue | OmnpenenuTe HapaBiIeHUE
CKOPOCTH HOJIOXKUTENBbHO | cuibl JIopeHna, JeicTByo-
3apsyKEHHOW YacTULIbI e Ha OTPULIATENIBHO
3apsKEHHYIO YACTHUILY
F F, .
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yanII/ICCH CpaBHHUBAIOT CUJIbL AMnepa u J'IopeHua C IOMOULIBIO JUarpaMmbl Benna:

Cuna
JlopeHua

Cuna
Amnepa

DJIeKTPOHHBIE PecypChl
1. edu.glavsprav.ru/info/sila-lorenca

OuenuBanue. /i1 onpeieieHusl CTETIICHN TOCTHKECHHUS TIOCTABICHHOH ey 00y4YeHHs

MOXHO BOCIOJIb30BaThCs CIEAYIOIUMHU KPUTEPUSAMHU.

KpI/ITepI/II/I OIICHUBAaHUA 06‘b}ZC‘H€Hu€, onpe()eﬂeﬁue, npumeHernue

I yposenn II ypoBenn III ypoBenn IV ypoBenn
Ommbouno oObsicHsieT | C TpyaoM OOBsACHSET B ocHoBHOM ITpa- ITpaBuIbEHO OOBACHAET
JieiicTBHE MarHUTHOTO | 3aKOHOMEPHOCTH BUJIEHO OOBSCHAET 3aKOHOMEPHOCTH

TIOJIS Ha IBFDKYTITYFOCS
3apSDKEHHYTO YacTHUILY.

JIEWCTBHSI MAarHUTHOTO
TI0JIS1 Ha IBMOKYIIYIOCS
3apSDKEHHYIO YacTHILY.

3aKOHOMEPHOCTH
NEUCTBUS] MATHUTHOTO
TIOJISL Ha TBIDKYIILYIOCS
3apsHKCHHYO YACTHILY.

JIeWCTBHSI MATHUTHOTO
T0JIS1 Ha IBMOKYIIYIOCS
3apsDKEHHYIO YacTHILy.

He mosxeT onpenenurs
yI0OHBIM CIIOCOOOM
HaIpaBJIeHHUE CHITBI, C
KOTOPOI MarHUTHOE
Toje AeicTByeT Ha

JBIDKYIITYIOCS
3apSDKEHHYTO YacTHUILy.

C ommbkamu ompe-
JeNsieT yI0OHBIM CIO-
co0OM HalpaBlieHHE
JIEWCTBHS CHJIBI, C
KOTOPOW MarHWTHOE
ToJie IefCTByeT Ha
JBIKY LTy FOCS
3apsDKEHHYTO YacTHUILy.

YacTuyHo IpaBUIILHO
ompenesseT yA00HbIM
crnocoOoM Hampas-
JICHHE JIEHCTBUS CHJIBI,
€ KOTOpOI MarHUTHOE
Tosie AeicTByeT Ha
JBHKYIIYFOCS
3apsDKEHHYIO YaCTHILY.

Touno onpenenser
yIOOHBIM CIIOCOO0M
HanpaBJICHHUE JEHCT-
BHUSI CUJIBI, C KOTOPOM
MarHuTHOE I0JIe
JEHCTBYET Ha
JBIKYIIYFOCS
3apsUKEHHYIO YACTHILY.

C noMoLIbI0 YUUTETIS
IpoBepseT
9KCTIEPUMEHTAIHEHO
JIeWCTBHE MAarHUTHOTO
TI0JIS1 Ha IBMDKYILYIOCS
3apsDKEHHYIO YacTHILy.

Jomyckas omoKu
IKCHEPUMEHTATBHO
TIpOBEPSIET ACHCTBHE
MAarHUTHOTO IOJIS HA

JIBIDKYIITYOCS
3apsHKEHHYIO YACTHILY.

B ocHOBHOM BepHO
TIPOBEPSIET DKCIIEPHU-
MEHTOM JIeHCTBHE
MarHUTHOTO II0JII Ha

JIBIDKYIITYOCS
3apsHKCHHYIO Ui

B koHIIe ypoka pabouune JUCTKH COOMPAIOTCS U 100
Jomaurnee 3aganue. [locrpoiite rpaguk 3aBUCHMO
3apsHXKEHHON YacTHUIIBI.

0

TouHo nposepseT




Ypox 36/ PEHIEHUE 3ATIAY

Ha 3ToM ypoke MOKHO BBIITOJIHUTP yIIpaskHEHHE 2.6:

1. Jlano: Ilepesoo | Pewenue Buiuucnenus

B=10Tx 1072Tn | Fr=evB | Fp=1,6- 10"1%Kn - 10~2Tu - 4- 1032 =
M c

v=4- 103; =6,4-10718H.

e=1,6- 101Kz

Fn—=7?

2. OTBeT: «+» 3apsi HAIIPABO, «—» 3apsiJl BEPTUKAIFHO BHU3 B IFIOCKOCTH PUCYHKA

3. OTBeT: yroi Mexay BEKTOpaMH CKOPOCTH M MHIYKIUK paBeH 0, moaToMy sin a = 0.
IToaTOoMy Ha 3apsiq He neicTByeT cuia JlopeHuna.

4. OTBeT: 3apsapl HE MEHSIOT TPAEKTOPHIO TBIKCHUSI.

5. [ano: Ilepesoo Pewenue Buiuucnenus
B=1,6 uTn 1,6:10° Tn |Fr=e9Bsina  |F;=1.6-10"19-16-10"3-5,6-108 -~ =
2 ) ) 2
9=56" 108%4 = 7,168 - 107144
e=1,6-10"Kn
a =30 Fy—7?

Vpok 37/ Tema: ABJJEHUE DJIEKTPOMATHUTHOM
WUHAYKIUU
1.1.4. PazbsicHseT coOpaHHY 0 HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-

TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), ATOMHBIX U SIICPHBIX SBICHHUM.
2.2.1. OOBSICHSIET POJIb IMEKTPOMATHUTHOTO U SIIEPHOTO B3aNMOICHCTBHI

IoacTanmapTol
BO B3aMMOCBSI3aHHBIX CHCTEMaX IPHUPOJIBL.
3.1.1. Ucmonms3yeT mprOOpPBI UTS U3YUCHHUS STEKTPOMATHUTHBIX
(MarHUTHBIX W CBETOBBIX), aTOMHBIX W SIICPHBIX SIBICHUI.
e OOBsICHSIET MEXaHN3M BO3HUKHOBEHHS SJIEKTPUUECKOTO TOKA B PE3YIIb-
TaTe U3MEHEHHS] MAaTHUTHOTO TIOJIS — SIBJICHHUS QJIEKTPOMAarHUTHOM
PesyabTaThl
VHTyKIAH.
00y4eHHs1

e [IpoCTbIMU OIIBITAMU AEMOHCTPUPYET BO3HUKHOBEHUE SBJICHUS JJIEK-
TPOMArHUTHOM MHAYKIUH.

YpoKk MOXHO HadyaTh CO3/IaHUEM MEKIPEIMETHOW MHTErPALUU: IEMOHCTPUPYETCS B3a-
AMOJIeHICTBHE MEKAY MPOBOJHUKAMH C TOKOM, IPOBOIHTCS HHTEPBBIO-0IPOC 00 oTbITe Jpc-
TeJla ¥ TUTIOTe3¢ AMIIepa O MPOUCXO0KASHUN MarHUTHOTO 110J1s. Ha ocHOBE OTBETOB yuamuxcs
COCTAaBJISIETCS ClIe/IyIoIast TabJInIa:

OmnsbIT Iomy4eHHbIe pe3ynbTaThl
OmnbIT Dpcrena
T'unore3a Amnepa

DopMHpYETCsI UCCIIEA0BATENLCKUIT BOIIPOC.
HccenenoBaresibCKuii BONPOC: DneKmMpuueckutl mox co30aém MagHumH a
MOICem U MAZHUMHOE NoJle CO30amb dIeKMPULEeCKUll mok?
Y4amuxcsi AETAT Ha TPYIIEI ¥ MTOPYYAIOT MM BBITTOJTHEHUE HCCIIE/IOB

YeCcKou oenu B pa60tme JIMCTKH M BBIINIOJIHAIOT OIIBIT B IIOC
yueOHuKe. OOCykIeHNE Pe3yNIbTaTOB MIPOBEAEHHOTO U I
HOBE BOIIPOCOB M3 YUEOHHKA.



Jugppepenyuposannoe obyuenue. BrinolHEHUE BCEX HCCIEIOBAHMNA HAa YpOKEe HE
sIBIISIeTCSl 00s3arenbHbIM. [[nsi oOecriedeHuss akTHBHOTO y4acTHsi YYEHHKOB C HU3KHMH
pe3yibraraMu OOy4YEeHUS] M YUYEHHKOB C OTPAaHHMYCHHBIMH (DPU3NYECKHMHU CIIOCOOHOCTSIMH
YUHUTENb MOXET CAEIaTh BEIOOP MEXIY HCCIICIOBAHISIMU.

['pymms! nomyyaroT 3ajaHie 03HAKOMUTHCS C TEOPETHYECKUM MaTepraioM U HOATOTOBUTH
Mpe3eHTaIuio. B mporecce paboThl YIUTEIIO CIEAyeT HAPABIATh UX ACATENFHOCTh B HYX-
HOM HampaBJICHUU M, MMOAXOOS K KaKJOH TPYIIIeE, JaBaTh UM IOJE3HBIE COBETHI, YAUTHIBAs
Ba)KHOE HAyIHO-METOANIECKOE 3HAUCHHE STOU TeMBI. Tak, KadeCTBEHHOE U3yUeHHE YKCIIePH-
MCHTAJIbHO YCTAaHOBJICHHOT'O (Dapaz[eeM SIBJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOHUH, PACKPBITHE
(U3MUECKUX OCHOB ATOTO SIBIICHUSI CHOPMHUPYET Y yUALIUXCS MPABUILHOE MPEACTABICHUE O
€IMHOM DJIEKTPOMArHUTHOM IIOJIE.

st obecnieyeHnst yCBOCHHSI TEMBI YYUTENb A0JKEH 00OpaTUTh BHUMaHHUE HA JIBE Ba)KHbBIC
HAy4YHO-METOANYECKHE [IEITH:

1. BersicHeHne mprupo/Ibl 3JIEKTPOMArHUTHON MHIYKIIMH — 3TO BBISICHEHHE CYIIECTBOBAHMUS
B3aNMOCBSI3M MEXKAY NEKTPUUECKUM ¥ MarHUTHBIM MOJISIMU B 3TOM SIBJICHHH.

2. HecMOTpst Ha ITPOCTOTY ONBITOB, OIUCHIBAIONINX SBICHHUE JIEKTPOMAarHUTHOW MHIYK-
WU, YKBUBAJIEHTHOCTH PE3yJIbTATOB SKCIIEPUMEHTOB, OTPAYKAIOIINX BOSHUKHOBEHHUE HHIYK-
IMOHHOTO TOKA B JIBIKYIIEMCS B MarHUTHOM TIOJI€ IIPOBOJHUKE M B TPOBOJHHKE, ITOKOS-
meMcsl B IEpEMEHHOM MarHUTHOM ToJie — (yHAaMeHTaJIbHbIE SKCIICPUMEHTAIbHbBIC (DaKTHL.
OTOT (BaKT MOATBEPIKAAET TAKYIO0 3aKOHOMEPHOCTh: BHYTPU JaHHON CHCTEMBI OTCUETA U3Me-
PEHUEM DJICKTPOMATrHUTHBIX BEJIMYWH HEIB3S ONPCACITIUTD HAXOAUTCH JIM 9Ta CUCTEMA B IIOKOEC
WA IBUKETCA paBHOMCPHO U pr{MOJ’IHHCﬁHO.

HamomuHaeM y4uTesnro, 4TO MEXaHH3M BO3HUKHOBEHMS HMHAYKIMOHHOTO TOKa IBYMSI
Ppa3HBIMH crioco0amMu 0OBSICHIETCS CIIEAYIONIMM 00pa3oM:

¢ BO3HUKHOBEHHE MHIYKIIMOHHOTO TOKa B TIPOBOJTHHUKE, JIBIKYIIIEMCSI B MATHUTHOM TOJIE
oOBsCHsETCs NieiicTBIeM cuibl JIopeHIa Ha 3apshKEHHbBIE YacTHIBI, ABIKYIHECS BMECTE C
TIPOBOJHUKOM B CHCTEME OTCUETa, CBI3aHHOW ¢ MarHUTHBIM rojieM. [ToaTomy HampaBieHue
MHIyKIIMOHHOTO TOKa B TIPOBOJJHUKE, ABHKYIIIEMCSI B MArHUTHOM I10JIE, MOKET ONPE/ICIATHCS
TIPaBHUIIOM JIEBOH PYKH, IPUMEHSIEMBIM JIJIS OnpeieTieHnst bl JlopeHta.

PesymbraT: B cmcTeMe OTCUeTa, CBSI3aHHOM C MAarHUTHBIM TIOJEM, BO3HHKHOBEHHE

WHAYKIIMOHHOTO TOKA MPOMCXOJNUT MO IeHCTBHEM MarHUTHOTO TIOJIS.
e Bo3HHUKHOBEHHE MHAYKIOHUOHHOTO TOKa B HEIMOJABMXKHOM IMPOBOJHUKE NPU IBUKCHUHN DJICK-
TpOMaruuTa B CUCTEMC OTCUCTA, CBSI3aHHOM C IMPOBOAHUKOM, HEJIb3A OOBSICHUTD HeﬁCTBHeM
cuiiel JIopeHa Ha 3apsKeHHBIE YaCTHUIIBI, TAK KaK HOCUTEIH 3aps0B JABUXKYTCS O MPOBOJ-
HUKY, pacloyIoKeHHOMY NapajuleIbHO JIMHUSAM MarHUTHOW HHAYKIUH. B 3TOM cityuae Monyiib
cuiel JlopeHna paBeH Hymro. 3HaYHUT, CUJIa, ABIDKYIAs YacTUIy B IPOBOAHHUKE, a CIEJO0Ba-
TEJIBHO, CUJIA, TOPOXKAAIOIIast UHAYKIIMOHHBIN TOK, sIBJsieTcs dnekTpuyeckoit cumnoii: F,=qE.

PesynbraT: B cucreme orcuera, CBI3aHHOW C IIPOBOJHUKOM, MHAYKIIMOHHBIH TOK BO3HH-
KaeT MO JEHCTBUEM IIEKTPHUUECKOTO MOISL.

Ha stamre «TBopueckoe npumenenune» (6s0k D) Bemmonasercs nccnenoBanue «Ilomydenn
WHAYKIIMOHHOTO TOKA C MOMOIIBIO AJIEKTpoMarHuTay. Ha ero BermosiHeHue Tpedyercs
BPEMEHH, TIOATOMY €T0 IIPOBEICHHUE IIeJIECO00pa3HO OCYIIECTBUTH B BUIE OHCTHRALINH WO
PYKOBOJACTBOM YUHUTEIA C YHACTUEM HCCKOJBKHUX YUYCHUKOB. OHI/IH u3 H?w
CXeMy 3JIeKTPHUIECKO IIeTIH, APYTHE Ha OCHOBE ITOM CXEMBI COOMPAIOT, 31
BceTaBnss B KaTyLIKy JKEJIE3HBIA CEPACUHUK, YYALUECS CO3JAIOT [GIIEKT]
co0uto/1asl yKa3aHHYIO IOCIIEA0BaTENbHOCTh, HAOIIOIA0T BO
TOKa B KaTyIIIKe ¥ U3MEHEHHE ero HalpaBJIeHNUS.




O6CY)I<I[eHI/Ie HCCIICAOBAHHUA MOKHO OCYHICCTBUTL C MNOMOLIbIO JAaHHBIX B y‘leGHI/IKe

BOIIPOCOB.

VYyamuecs MOTYT CaMOCTOSITEIBHO IPOBECTH OLICHUBAHUE CBOUX PE3YJIbTAaTOB, BBITOIHSIA
3ajaHus u3 paszaena yueoHuka «[IpoBepbre cBOM 3HAHUMY.
DJIeKTPOHHBIE Pecypchl
1. www.youtube.com/watch?v=0WzYafri ZA
2. www.tqdk.net/video- 183-elektromagnit-induksiyas
3. https://www.youtube.com/watch?v=i-OdI3ktyuo
4. https://www.youtube.com/watch?v=DHtJW0OTbQOmg

OuenuBanue. /111 onpeesieHus CTETIIEHN TOCTHKECHUS ITIOCTABICHHO 1ienu 00yyeHHs
MOYHO BOCTIOJIb30BAThCS CAEAYIOIIUMHU KPUTEPHUSIMHU.
Kpurepun oleHUBaHUS: 00bsCHeHUe, O0eMOHCIMPaYUsL

I ypoBenn

II ypoBennb

III ypoBennb

IV ypoBenn

C moMOIIBI0 YUUTENs
O0BSICHSICT MEXaHH3M
BO3HHKHOBEHHS DJICK-
TPHYECKOTO TOKA B
HPOBOJIHUKE B PE3YJIb-
Tare U3MEHEHUH mMar-
HHUTHOTO OJIS — SIBJIe-
HHS SJIEKTPOMarHUTHON
HHIYKUHUH.

C HEeOONBIINMH OIIMO-
KaMH 0OBACHSAET Mexa-
HU3M BO3HUKHOBEHHS
JIIEKTPHYECKOTO TOKA B
MPOBOJIHKKE B PE3yJib-
TaTe N3MEHEHHM Mar-
HUTHOTO TIOJIS — SIBJIE-
HUSL DJIEKTPOMAarHUTHOM
HHIYKIAH.

B ocHOBHOM TipaBHITB-
HO 0OBACHSIET MEXa-
HHM3M BO3HHKHOBEHUS
AEKTPUIECKOTO TOKA B
MIPOBOJHUKE B PE3yJIb-
TaTe U3MEHEHHI Mar-
HUTHOTO ITOJIS — SIBJIE-
HUS 2JIEKTPOMArHUTHOMN
WHTYKIHH.

[IpaBuibHO OOBSCHSET
MEXaHHW3M BO3HHUKHO-
BEHUSI AJIEKTPUIECKOTO
TOKa B IIPOBOJTHUKE B
pe3yabTaTe H3MEHEHUH
MAarHUTHOTO TOJIS — SIB-
JICHHS HJICKTPOMarHuT-
HOM MHIYKIHH.

He ymeer npoctbiMu
OIIBITAMH JEMOHCTPH-
POBaTh ABJICHUSA
3J1EKTPOMArHUTHOM
HHIYKLHH.

C TpyaOM JA€MOHCTPH-
pyeT IpOCTEIMU
OIBITaMH SABJICHUS
3J€KTPOMAarHUTHOU
WHAYKIHH.

YacTu4HO NMpaBMWILHO
MIPOCTHIMH OTIBITAMU
JIEMOHCTPUPYET sBJIE-
HUS 3IEKTPOMAarHUTHOH
HHIYKLHH.

IIpocThiMU OTIBITAMU
TOYHO JIEMOHCTPHPYET
SIBJICHHSI SJIEKTpOMar-
HUTHOW MHIYKLUH.

B koHIIe ypoka paboumne JIUCTKH COOUPAIOTCS U J00ABISIFOTCS B MOPT(HOIHO YUaIHXCS.

Ypoxk 38/ Tema: HAITIPABJIEHUE HHAYKIIMOHHOI'O TOKA

2.2.1. OOBSICHSAET POJb NIEKTPOMATHUTHOTO U SAEPHOTO B3aUMOCHCTBHIA
BO B3aMMOCBSI3aHHBIX CHCTEMaX MPUPOJIBI.
2.2.2. CocTaBisIeT U pelnraeT 3a1aqH, OTHOCSIINECS K JIEKTPOMarHUTHEIM
U SIICPHBIM B3aUMOJICHCTBUSIM.

[MoacTanxapTsl

Pe3yabTaThbl
00yueHuUs1

e OOBACHIET MEXaHW3M BO3HUKHOBEHHUS MHAYKIIMOHHOTO TOKA.
e TeOpeTHUECKH 1 SKCIIEPUMEHTAILHO 000CHOBBIBAET ONPE/IeICHHE Ha-
MPaBJICHUS HHAYKIMOHHOTO TOKa.

MoTuBanuss MOXeT ObITh CO3[jaHa NpPOBEIECHHEM OIpPOca HAa OCHOBE MaTepuaga M3
yueOHMKa, CBI3aHHOTO C 3JIEKTpUYECKUM TOKOM. [1o pe3ynbraramM OTBETOB yUalMXCsl YIUTEN
CTPOMT Ha JIOCKE «KapTy» JIEKTPUUECKOT0 TOKa, BOZHUKAIOIIETO B HpOBO}IHI/IKe (B KIacgax
BBICOKMIMH pe3yJIbTaTaMy 00y4eHHs KapTy MOXKHO PacIIUpHTD):

N



CHIIOBBIE JIMHUU QJIEKTPOCTATUYICCKOIO ITOJI1 HAYUHAIOTCA Ha
TIOJIOKUTEIIBHOM 3apsA€ U 3aKaHYMBAKOTCA HA OTPULATEIILHOM 3apsaae

ad

DIEKTPUUYECKOE TOJIE l€— DIEKTPUUECKUI TOK »| CBOOOIHBIE AIEKTPOHEI

N

HaHpaBJ’IeHI/Ie SJICKTPHUYICCKOI'O TOKa OIPEACITIACTCA
HaNpsAKECHHOCTBIO SJICKTPUICCKOT'O TTOJIA

UccaenoBarensckuii  Bompoc: Kaxkos  usuueckuii  mMexanusm — 603HUKHOBEHUSL
UHOYKYUOHHO20 MOKA U YUMo onpeodesiiem e2o Hanpasiexue?

Ha cnenyromem stamne BeinosHsaercs ucciaegopanue «OneiT JleHua», AaHHbId B 0j10ke B
y9eOHHKA. YUUTENb JOBOJUT O BHUMaHHS yYaIIUXCS, YTO IEIbI0 ombiTa JIeHma sBisercs
JEMOHCTpAIus B3aUMONCHCTBHS MEXIY 3aMKHYTHIM KOHTYPOM K MAarHHUTHBIM TIOJIEM
MTOCTOSTHHOTO MAarHWTa M OOBSCHCHWE SIBJICHMS BO3HUKHOBEHHUS HWHIYKIIMOHHOTO TOKa B
3aMKHYTOM KOHTYpE IO AEUCTBHEM MarHUTHOTO IIOJISl TIOCTOSTHHOTO MarHHTA.

Ha nocke ctpoutcs oOmias Tabyiuiia Mo UCCIEI0BAHUIO, yUalThecs! MEPEHOCIT €€ B CBOU
JIUCTKH:

No Omanwl uccredosanus Habnooanu Bwi600
1 IIpu BBeileHMM MarHuTa B 3aMKHYTOE

KOJIBIIO
2 MarHur HEMO/BIXKEH B 3aMKHYTOM

KOJIBIIE
3 Tpu BBIBEICHUM MATHUTA U3 3aMKHYTOTO

KOJTbI[A
4 ITpu moBTOPEHNH OIBITA ¢ HE3AMKHYTHIM

KOJILIIOM

OO0t BEIBO,

OO0cyXIeHHEe UCCIICIOBAHHS MOYKHO TIOCTPOUTH Ha OCHOBE BOIIPOCOB U3 YUCOHHKA.

Aughpepenyuanvrnoe obGyuenue. YUeHWKAM C HU3KAMHU PE3yIbTaTaMU OOYYCHHS U
YYEeHUKAM C OTPAaHHYCHHBIMA (PH3HYECKUMH CIIOCOOHOCTSIMH MOXHO ITOPYYUTh KOMMEHTHPO-
BaHHE HAOIIONEHU.

Ha ouepenHom sTare yqammecs pa3aeisiFoTCs Ha TPYIITEI ¥ TIOTYYaloT 3aJaHHe, TPOYNTaB
BHUMATENBHO NAaHHBIM B y4YeOHHWKE MaTephal, IMOATOTOBHUTH MPE3CHTAIIMI0O Ha OCHOBE
CJIEIYIOIIMX TOJIOKEHUM:

e Mexanu3m onbiTa JIeHna.

L] HpI/I‘II/IHa BO3HUKHOBCHUSA I/IHlIyKI_H/IOHHOFO TOKa.

e HampasiieHne MHAYKLIIMOHHOTO TOKA.

o CpaBHECHHUE BUXPEBOTO JICKTPHUECKOTO U AJEKTPOCTATHYCCKOTO TIOJICH.

ITocne BRICTYIUICHUS TPYII YUUTEIIh MOXKET OPraHU30BaTh [ICICHANPABJICHHBL
aHallU3 TEMbI, CCBUIASACh HA 3TU Npe3eHTanuu. [[puuuHy BO3HHUKHOBE
TOKa B 3aMKHYTOM KOHTYPE W JBIDKCHHS STOTO KOHTYpa YYHTEIb M

KOHTypa. MIumocTpupys cxemy, y4uTenb COOOIIAET, YTO
MOJI0CA MarHuTa K IJIOCKOCTH KOHTypa YMCIIO JHHUM
KalOMMX KOHTYp, pacTér, a HaNpaBlICHHOCTb MarHHUT

4



HUHIYKIMOHHOTO TOKA IIPOTHUB HAIPaBICHUS B, HpenATCcTByeT 3ToMy pocty (puc.l). Ilpu yna-
JICHNMM MAarHuTa OT KOHTYpa YMCJIO JIMHUH MarHUTHOM MHAYKIUH By, HepeceKaloIux IIoc-
KOCT KOHTYPa, YMEHBIIACTCA, & HHAYKLHS MarHHTHOTO MOJIA, CO3/aHHAs MArHHUTHBIM TOJeM
HUHIYKIMOHHOTO TOKa B, HaIlpaBJieHa B HAIIpaBJIEHUU By u IIPEIATCTBYET €r0 YMEHbIICHHIO
(puc.2). Tak oOBsACHSETCS ONIpEesICHIE HAIPaBICHU HHAYKIIMOHHOTO TOKA, BO3HUKAIOIIETO
B 3aMKHYTOM KOHTYyp€, IOMELIEHHOM B [IEPEMEHHOE MarHUTHOE I0JIe NpaBuioM JleHna.

[pu noBTOpEHUH ONBITA C FOXKHBIM MTOJIIOCOM MarHuTa, HalpaBJIieHUEe MHAYKIHOHHOTO
TOKa, BOHUKAIOIIETO B 3aMKHYTOM KOHTYpE, MEHSETCS Ha IIPOTHUBOIIONOXKHOE (pHc.3).
OO0bsCHEHHE PUYMHBI 3TOTO SBICHUS IOPYYAeTCs yJaIuMesl.

[omy4eHHbIE TEOPETUYIECKUE 3HAHUS YYalllUecs IPUMEHSIOT, pelast IPeACTaBICHHYIO
KadeCTBEHHYIO 3a/1auy B pa3zene yueOHuka « TBopueckoe npuMeHeHHe». BoIsicHsIeTCsI, 4TO
IIPY BBEJICHUH B KaTYIIKY FOXHOTO TIOJIOCA MOCTOSHHOTO MarHWTa, B BUTKaX KaTyIIKH
BO3HHMKAET WHIYKIIMOHHBIH TOK, HAIIPaBJICHHBIH IPOTHB YaCOBOW CTPEJKH. A TP yIaJICHUN
MarHuTa BO3HUKAeT UHIYKIIMOHHBIA TOK, HallpaBIEeHHbIN 110 4acoBOH cTpenke (puc.4)

e T I
‘_{G}_' Puc. 4 _(Gj_'

JJIEeKTPOHHBIE PecypChI

1. hittps://www.youtube.com/watch?v=KVNIm-dPMPw

2. https://www.google.az/search? biw=mexanusm+ommankusanu
3. www.youtube.com/watch?v=q-Rd2DvITU4

OuenunBanmne. [[J1s onpeaeseHus CTENEHN TOCTIKEHNUS TOCTaBICHHON 1€ 00y4e
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUUMH KPUTEPUSIMU. &
Kputepuu oLleHUBaHUA: 00bsCHeHUe, 000CcHO8aANUE

1 ypoBennb 11 ypoBenb 111 ypoBeHb
C nomonieto yunrens | C Tpyaom oObsicHieT | B ocHOBHOM BepHO IIpaB
OOBSCHSCT MEXaHU3M | MEXaHU3M 0OBSCHSET MeXi 00BsIC

BO3HHUKHOBCHUA BO3HHUKHOBCHUA BO3HHK HUS BO3HHK
UHAYKIHUOHHOI'O TOKA. WHAYKIIMOHHOI'O TOKA. WHAYKIT 0 TOKa. HIAYKIIMOHH
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He ymeer Jomyckas ommoxw, Teopernuecku u Teopernuecku u
TEOPETHYECKU U TEOPETHYECKU U 9KCHEPUMEHTAIBHO 9KCHEPUMEHTAIBHO
9KCHEPUMEHTAIBHO 9KCIEPUMEHTAIBHO YaCTHYHO BEPHO TOYHO 0OOCHOBBIBACT
000cHOBaTH 000CHOBBIBaET 000CHOBBIBaET ornpeieIeHne
oIpesieNieHne onpezeneHne onpezeneHne HarnpaBJIeHUs
HalpaBJIeHHS HaIpaBJIeHHs HalnpaBJIeHHsS HHYKIHOHHOTO TOKA.
HMHIYKIHOHHOTO TOKA. | MHIYKIIMOHHOTO TOKAa. | MHAYKIHOHHOTO TOKA.

B koHIIe ypoka pabouue JIMCTKH COOMPAIOTCS U JOOABISIIOTCS B HOPT(HOINO yHAITHXCH.
Jdomamnee 3aganue. zroroButh ycrpoiicto Jlenia.

Ypox 39/ TIPAKTHYECKAS PABOTA.
N3YYEHUE ABJIEHUA SJIEKTPOMAI'HUTHOU UHAYKIUHU

2.2.1. OOBSICHSIET POJIb IMEKTPOMATHUTHOTO U SIIEPHOTO B3aNMOICHCTBHI
BO B3aMMOCBSI3aHHBIX CUCTEMaX IIPHUPOJIBL.

oacranaapTol
3.1.1. Ucmonms3yeT mprOOpPHI UTS U3YUYCHHUS STEKTPOMATHUTHBIX
(MarHUTHBIX M CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.
Pe3syabTaThl o C MOMOIIBIO MPOCTHIX MPHOOPOB Pa3HBIMH SKCIIEPHUMEHTATEHBIMHU
00y4eHHst METOJJaMH NPOBEPSIET SIBJICHHUE 3IEKTPOMArHUTHON MHTYKIIUH.

IIpoBeneHue paboThl MOKHO OCYIIECTBUTH B IPYIIAX WM HapaMH. Y Yallkecs HoydaloT
CBEJICHUS O LIeNU 3aJaHuil U yKa3aHHs O TOCIE0BaTeIbHOCTH UX BbinonHeHus. [Ipeacras-
JICHHBIN MIpUMep MperonaraeT BEIOJHEHNE paboTHl TapaMH.

Lenp paboThl: MpakTHYECKOE MPUMEHEHNE TEOPETUUECKUX 3HAHUN O SBJICHHU DJIEKTPO-
MarHUTHON MHJIYKITUH, UCCIIEIOBAHUE TOTO SIBICHHS Pa3IMYHBIMU SKCIEPUMEHTAMH.

Heo0xoqumble pecypchbl: rajgbBaHOMETpP, 3aMKHYTHIH KOHTYp W3 HECKOJIBKUX BUTKOB,
MarHut (10JI0COBOM UM TyrooOpasHblil), COeIMHUTENIbHBIE IPOBOJIA.

YmeHusi, koTopble
JesiTeJbHOCTD copmupyrorest y
Y4YaImxcs

OunennBanue
(nposodumcs yuawumucs)

Vuamuecs 3anKCHIBAIOT Ha3BaHHUE
MPaKTHYECcKOil paboThI B TETPaib
3aoanue 1. BeimonHeHne JaHHOTO B (O3HAKOMIIEHHE C Jabopa- | YdaiuMmces IopydaroT MpOBEPSTh
yueOHuke 3ananus I: CoeHeHne TOPHBIMHU MPHHAUIEKHO- | ApyT Apyra. OHHU 10 ouepean

KOHTYpa K 32KUMaM CTAMU, MX MCIIOIB30BaHKe, | BRINOMHAIOT 3aganue 1. Kaxmoe

raJpBaHOMeTpa. [PaKTUYECKOE MOIyYeHHEe | IPaBHJIBHOE JEHCTBHUE Olle-
[PE3yJIBTATOB U UX HuBaercs B 1 6amr. Makcu-
loOo0IICHME. MaJIbHOE KOJUYECTBO OaIIOB 6.

3aoanue 2. st 3anmcy pe3yIbTaTOB IKCIIEPUMEHTa B paboueM JIHCTKE CTPOUTCS Cle Iy olast TaOIHIa:
OTKIIOHCHHE CTPEIIKA
rajbBaHOMETpa (BIpPaBo, BIECBO)

MeTOﬂ MOJIY4CHUS UHAYKIIMOHHOI'O TOKa

I1py BBEIGHNHM CEBEPHOTO MOIOCA MATHHTA B KOHTYP
Ilpu ynaneHuu ceBepHOro MoJi0ca MarHuTa OT KOHTypa
[py BBEIEHNHM F03KHOTO TIOJIOCA MATHATA B KOHTYP
[Tpu ynaieHuH F0XKHOIO II0J0Ca MarHUTA OT KOHTypa

[Tpyu BBeIEHUH MAarHUTA B KaTyLIKy =
[Tpy BHIBEACHUH MarHUTA U3 KaTYIIKH \
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3aoanue 3. Pactionoxute KOHTYp
Ha CTOJIe BEpTHKAIBHO. BBOANTE
CEBEPHBII MOJIIOC MAarHUTA B KOH-
Typ ¥ BbIBOAMTE €T0. Pe3ynbrarsl
HaOJTIO/IeHNIT 3alUIINTE B TAOIHILY.

IIpakTuueckoe onpexene-
HUE pe3ysbTara
HaOJIoIeHUI.

VYuamuecst CpaBHUBAIOT CBOU
paboter. OOCYKIArOTCs HETTOB-
TOpsIIOIINeCs: OTBETHL. PesynbraT
paboThl OyAeT OLIeHUBAThCS
yuuteneM. MakcuMmanbHoOe
KOJIMYECTBO 0aILIOB 6.

3aoanue 4. BBonure 10KHBIN
MOJTFOC MATHWUTA B KOHTYP U BbIBE-
JTITE ero OTTy/a. Pe3ynbraThl
HaOJIOCHHH 3aIUIINTE B TAOIHUITY.

O3zHakoMIiIeHHE ¢ 1abopa-
TOPHBIM 000pyJOBaHUEM
1 €T0 HCIIOJIb30BaHUE.
Ornpenesnenue
Pe3yJIbTaToB.

Pe3ynbrar paboTHI OLIlEHNBAETCS
yaureneM. MakcumanbHOe
KOJIM4ECTBO OAJUIOB HE HOIKHO
IIpEeBBIIIATH 8.

3aoanue 5. MarHuT pacrnonoxuTe
Ha cToue BepTukansHo. [IpogeHsTe
KOHTYp Ha MarHuT, a 3aTeM
ynanure. PesynsraTel HaGmoneHnit
3aNHIIATE B TaOIHUITy.

Hcnonb3oBanue Gpusn-
YECKHUX M3MEPUTEIIbHBIX
npubopos. [IpakTuueckoe
ornpeJeIeHHE Pe3yIbTaToB
HaOJII0CHUI.

Pesynbrar paboThl OLIEHHBAETCS
yuureneMm. MakcumaiibHOe
KOJIMYECTBO OAJIOB HE JIOIKHO
IIPEBBIIATS 8.

3aoanue 6. 3amumute B pabounx
JIMCTKAaX BBIBOJBI, TIOJTYYEHHBIE U3
HaOTIOACHUH.

YMeHHe BBIYHCICHUS
BEJIMYMH I10 pe3yIbTaTaM
MPAKTU4ECKON pabOThI.

VYyarmmuecst IpoBepsIOT TOBAPHU-
meif. OHM AEMOHCTPHUPYIOT TMpaK-
TUYECKHUE 3aJaHus. 3a KaxIyIo
TIOJTHOLICHHY IO JIEMOHCTPAIIHIO
npubasmnsercs 1 Gamr.
MaxkcumanbHO€ KOJIHYECTBO Oall-
JIOB HE JIOJDKHO IPEBBIIIATh 8.

Vyamuecs I0ACUUTHIBAIOT O0LIee
YHCII0 HaOpaHHBIX 0aJLUIOB 1
3aMHCHIBAIOT PE3ybTaT B paboune
JIMCTKU.

O6o0611eHNE.

MakcuMabHOE KOJHUECTBO Oall-
JIOB HE MO>KET MPEBBIIATH 36.

OuenunBanmne. {715 onpeeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeIH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIECIYIOIINMHI KPUTEPUSIMH.
Kpurepun oueHuBaHus: nposedenie onvima

I ypoBensn

II ypoBenn

III ypoBenn

IV yposenn

ITonp3ysck NpocThIMU
npubopamu, He MO-
JKET CaMOCTOATEIILHO

ITonb3ysck npocThIMU
npubopamu, ¢ TPyIOM
IIPOBEPSIET Pa3HBIMU JKC-

ITonb3ysck npocThIMU
npubopamMu, B OCHOBHOM
MIPaBHJIBHO IIPOBEPSIET

ITonb3ysck npocThIMU
npubopamu, IPaBUILHO
HpOBEpsIeT Pa3HBEIMU

MMPOBEPUTHL pa3HbIMU TNEPUMCHTAJIbHBIMU METO- | pa3HBIMHU 3KCIIEPUMEH- 9KCHNEPUMECHTAJIbHBIMHA
MCTOJaMH SABJICHUC JaMU SBJICHUE DJIEKTPO- TaJIbHBIMH MC€TOJIaMHU SIB- | METOZaMU SABJICHUEC
SHCKT‘pOMaFHI/ITHOﬁ MarHuTHOM WHOYKIUH. JICHUE DJICKTPOMArHuT- 3J'IeKTpOMaFHHTHOfI
WHOYKIUH. HOU UHAYKIOUH. HWHIYKIWH.

B kon1ie ypoka paboune TUCTKH COOMPAIOTCS U JOOABISIOTCS B MTOPTQOIHO YIALTIXCS.

Ypox 40 / PEHHEHUE 3ATIAY

Ha ypoxe MOXHO BBITIOJTHUTD 33aHUS U3 YIPaKHEHUS 2.7:
1. OtBer: [Ipu W3MEHEHUN CHITBI TOKA B KaTYIIKE, COCTMHEHHONW C MCT

OYHUKOM TOKa u
3aMBIKaHUY U pa3MBIKaHUE IIETTH CO3JaHHOE WM BOKPYT MarHUTHOE non& €T U3MeH R
U B KaTyllKe, COeAUHEHHON ¢ rajbBaHO M, B KH
sBAGGGGN : UHIYKIIUOHHBIN TOK.
/ / 2. OtBert: FOxHBIN MoJtOC 110 BOFO Mard
Y
: 4uc

p Hax 1B
WHWHN Mar )71

&

3. OtBeT: He Bo3HUKHETALAK KaK
OJTHOPOJTHOM MAaTHHUTHO e
WHAYKIUH, TPOHU3BIBAIONINX IOBEPXHOCThOHTYPA, HE S1.
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Ypox 41/ Tema: MATHUTHASA ITPOHULHAEMOCTbD
BEHIECTBA

1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE

[MoacTanxapTsl

U SIIEPHBIC SIBIICHUS, IPUYMHBI UX BOSHUKHOBEHHS.

e PazmuaeT BBl MATHETHKOB — BEIIECTB, CIIOCOOHEIX M3MEHSITH MAarHHUT-
Pe3yabTaThl HOE IOJIE.
00y4eHHst o OOBsCHSET GU3NUECKHUNA CMBICI BETHYHHBI, XapaKTePH3YIOIIeH MarHUT-

HBIC CBOﬁCTBa MArHeTUuKOB.

MoTuBaluoo MOXKHO OCYIIECTBUTh JE€MOHCTpalMed M3MEHEHUS MarHUTHOTO ACHCTBUA
KaTyIIKd C TOKOM TPH BBCACHHU B HEE CEPIACYHUKOB, M3TOTOBJICHHBIX H3 Pa3IMYHbBIX
BEIICCTB, HAMpPUMEp, M3 CTallk, CTEKJIA, CyXOro JEpeBa, IUIACTMACCHI, MCIH, aJFOMHHUS.
VYuarnmuecs BOUCHIBAIOT CBOM HAOJIOICHUS B TAOJIHILY, KOTOPYIO YYUTEIh HAUSPTHII HA JIOCKE,
BBICKa3bIBAIOT MPE/IIOJIOKEHUS U 3aIMCHIBAIOT MX B TaOIHIY:

Cepﬂe‘IHI/IKI/I, BBOJUMBIC B KaTYHIKYy C TOKOM Ha6J'IIOHCHPI$I Hpe}monomeHI/m
Crann
CTtexio
Cyxoe 1epeBo
IImacTtmacca
Menp
AroMuHUT

HccaenoBarenbekuii Bonpoc: Kax 3agucum masnummuoe nojie om ce0lcmes cpeobl,
OKpYIcalouelt POBOOHUK C MOKOM?

HccnenoBanue «3aBUCHUT JM MAarHUTHOE IIOJIE OT CBOKMCTB CpEAbI?» MOXKET CTaTh
MIPUYUHOHN MOSIBIICHUS Y YYAIMXCS PA3HBIX MpeanoiioxeHuil. L{enbio uccneioBanus sBaseTcs
M3YYCHUC 3aBUCUMOCTH CHJIBI MATHUTHOTO B3aUMOJICHCTBUS MEXKIY KATYIIKAMH C TOKOM OT
cBO¥icTB BeriecTBa. OOCYXIICHUE HCCIICIOBAHUS MOXHO MPOBECTH Ha OCHOBE BOMPOCOB M3
yueOHHKa.

YuuTeiBas TCOPETHUCCKUI XapakTep TEMBI, €r0 yYCBOCHHE COBETYETCS OCYIICCTBUTH
METOJIOM YCTHOTO OOBSICHCHHUS COACPIKAaHUA. YUUTEIIO
ClleZlyeT COONoaTh YKa3aHHYI0 TOCIIEIOBaTEFHOCTh
HAyYHO-METOJANIECKOTO Pa3bsICHEHHUS MaTepraa;

o MarauTHOE 10JI€ B BEIECTBE.

Heobxooumo yuecms, umo ucciredosanue macHum-
HO20 NOJs 8 8eljecmee C8A3AHO C U3VHEHUeM MASHUM-
HBIX CBOUCME euyecmsa. Imu ceolcmea 0ObsICHAIOMCS
HA OCHOBE KNACCUYECKOU INeKMPOHHOU meopuu mMaHe-
muzma, eblOsuUHymou gpanyyzckum yuéuvim Ionem Jlansceserom.

e MarHuTHas MPOHHUIIAEMOCTh BEIECTBA. 30eCb OCHOBHOE BHUMAHUE 0bpaujaemcs Ha Gop-
MUPOBAHUE NOHAMUL UHOYKYUU MAZHUMHO20 NOJISL 8 6eUieCmEe U MASHUMHOU NPOHUYAEMOCIU
selecmed, Ha CPAGHEeHUe MACHUMHbBIX C80UCME (Peppo-, Oua- u NapamacHemuKos.

e Temneparypa, mpU KOTOPOH BEIICCTBO TEPSACT CBOU (DEPPOMArHUTHBIC CBOMCT
temneparypa Kropu. 3dece moowcno npodemoncmpuposeamv makoi
pumenm.  IIpomkuye oicenesHblMU PACHPAMACHHLIMU KAHYETAPCKUM
Kpyanoeo KapmoHHO20 OUCKA, U320magnueaemcs «36e30a». Juck no.
ocmpwiti cmepocens. Tlpu noouecenuu nOCMOSHHO20 MA2H
«IY4Y»  «36e30bl» OHA nogopaudusaemcsa K macnumy.aEciu
Hazpemv 6 NiAMeHU ceedu 00 HAKAld, OUCK NOBEPHE
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maznumy. Taxum obpazom, nosmopss onvim u Hazpesas. ciedyioujue U20aKu, Habnooaem
UCYE3HOBEHIE MACHUMMHBIX CE0UCINE MEMALTUYECKUX USOLOK NPU BbICOKOU MEMnepamype.
o [IpuMeHeHe MarHETHKOB.

[oHsiTHE «MarHWTHAsl MPOHUIIAEMOCTH» MOXXHO C(HOPMHPOBATH HECKOJBKHUMH CIIOCO-
6amu. DTO cOCOOBI MATHUTHOTO B3aUMOJICHUCTBUS, JICKTPOMArHUTHON MHAYKIUH U IIPUMe-
HEHHUE MATrHHTHOro 30HAa. JlaHHBI B y4YeOHMKE CIOCOO MOJYyYeHHUs pEe3yNbTaTOB U3
HaOJIIOACHNSI B3aUMOJCHCTBUS MATHUTHBIX IIOJEH KATYIICK C TOKOM SIBISICTCS CaMBIM
ONTHUMAJIbHBIM UL y9aIuXcst 9-ro Kiiacca.

Pexomendayusn. B knaccax ¢ 8biCOKUMU Pe3YIbMAmMAmMu 00y4eHUsi MOJICHO 0amb onpeode-
JIeHUe MAZHUMHOU NOCMOSIHHOU Ly, 6bIYUCIUMb ee 3HayeHue. [ 9motl yeau Ucnoib3yemcs
Gopmyna cunbl MACHUMHO20 B3AUMOOCUCMEUs NAPATIEIbHBIX NPOBOOHUKOE C MOKOM.
Ommeuaemcsi, 4mo cuia 63auMoOetiCmeus IMux nPoBOOHUKOE BLIYUCIAENICS RO Gopmyne:

F, = lz) o P bl
T 2w r
Toe k sensemca kosppuyuenmom nponopyuonarsnocmu u pasen k = 21 - 1077 :’—2.

N
. — . -7
Tloomomy: puy = 4m-10 =

Ipenaaraemple Ta6aUIbI M cXeMbl. 3a1aHue, TaHHOE B 8J10Ke F, ciryxuT camocrosTens-

HOMY OOOOIICHHUIO yYaIlUMFECS 3HAaHWH, MPHOOPETEHHBIX B TeUCHHWE ypoka. B kiaccax c

TEXHUYECKMM OCHAIICHHEM YUYHMTENTb MOXXET MPEICTABUThH 3a/IaHHE C MOMOIIBIO OJHOM U3
nporpamm — Aktivinspire, Mimio, Power Point — B nHTEpakTHBHOI (hopMme.

—

Maznumnas npoHuyaemocms eeujecmaed

—P‘ OnpeneneHue: ‘

/v}

| TITanamvasumni | Huaﬂmznumbt @€Dp0Ma2Humbl
‘ Obpasey: ‘ ‘ Obvaszeu: ‘ Obpasey:

OuenuBanue. /111 onpeeieHust CTETIIEHN TOCTHKECHUS TIOCTABICHHO 11eny 00y4ueHHs
MOJKHO BOCTIOJIB30BAThCS CIEAYIONTIMH KPUTEPUIMU.
Kputepun ollecHUBaHSL: pasiuyeHue, 00bsiCHeHue

I yposensn

II ypoBenn

III ypoBenn

IV ypoBenn

He pazmyaer marueru-
KH — BeIeCcTBa, 00Jaa-
JOIIIHE CIIOCOOHOCTEIO
M3MEHSATh MArHUTHOE
ToJie.

C TpyIoM paznmdaet
MAarHeTHKH — BEIIECTRA,
00J1a/1a101IIHE CITOCO0-
HOCTBIO U3MEHSATH
MAarHMTHOE IOJIE.

HacTUYHO BEPHO pa3iu-
JaeT MarHEeTHKH — Bellle-
CTBa, 00 [AIOIIHNE CIOo-
COOHOCTBIO H3MEHSTh
MarHuTHOE MoJIe.

Touno Ppa3iacT Marue-
THUKHA — BEIICCTBA, o0a-
Jaroumue CIIOCOOHOCTHIO
HU3MECHATH MarHUTH

C IOMOIIBIO YUUTENS
00BSICHIET (PU3HUECKHI
CMBICIT BEJIMYHHBI,
XapaKTepu3yrouei
MarHUTHBIE CBOHCTBA
MAarHeTHKOB.

C ommbkamu 0ObsCHIET
(r3HYeCcKuii CMBICT
BEJIMYUHBI,
XapaKTepu3yroueit
MarHUTHBIE CBOHCTBA
MAarHeTHKOB.

B ocHOBHOM BepHO

00BsACHIET PH3NUECKUI
CMBICTI BEJIMINHBI,
XapaKTepH3yOILIhk
MarHUTHEIE, CBOHCT!

MAarHE€TUK

B kon1e ypoka paboumne TUCTKH COOMPAIOT

" go6aBit
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Ypox 42/ Tema: CPABHEHUE 'PABUTAIIUOHHOT O,
SJEKTPUYECKOI'O U MATHUTHOTI'O ITOJIEN
(YPOK-ITPE3EHTALIUS)

2.1.1. Pa3bsicHsAeT CBOUCTBA 3JIEKTPOMarHUTHOI'O ¥ TPABUTAILIMOHHOTO

HoacranmapTel . -

OJIeH B CPAaBHUTEINIBHOM (hopMme.

e CpaBHHBaET 00IIME 3aKOHOMEPHOCTH B XapaKTEPUCTHKAX TpaBHTa-
PesyabTaThl IHOHHOT0, 3JIEKTPUYECKOTO M MATHUTHOT'O MOJNEH.
00y4eHust e [TpoBoauT 06001IEHNS Ha OCHOBE COOCTBEHHBIX 3HAHHUH O (HU3UUECKOM

IIoJe.

[ToaroToBKy K ypoKy HajJ0 HauaTh 32 HECKOIBKO TEM BIIEpEN.

Ecnu no3BoJisieT TEXHHIEeCKOe OCHAICHNE IITKOJIBl M YPOBEHB MOJTOTOBKH YUYaIIUXCs, TO
MPE3CHTAINIO TTOJIE3HO IMOJATOTOBUTH C MOMOIIBI0 mporpamMMm Power Point, Activinspire,
Mimio. B npoTHBHOM cilydae TOTOBUTCS MPOCTast MIPE3EHTALMS C HCIIOJIb30BAHIEM ILIAKATOB
u nap. OCHOBHOW TIETBIO YpoKa SBISIETCS (HOPMHUPOBAHHE Yy YYALINXCS YMEHHH BBIOODA,
00001eHus1, TPYNTIUPOBaHUS U TMpe3eHTali. Bo BpeMs Npe3eHTaluy ydarmecs JO0KHBI
CyMeTh 00OCHOBaTh cBOW BbIOOp. [ToaTOMY mMpe3eHTanuio ClieflyeT HadaTh C KOPOTKOTO
BBEJ/ICHHS M OTBETOB Ha BOMPOCHI: «C MOMOIIBIO YeT0 N3y4yaeTcsi TpaBUTalMOHHOE 1oJie?y, «C
TTOMOIIBIO YEro U3y4aeTcst dNeKTpryeckoe nose?», «C moMoIIblo 4ero u3y4aeTcss MarHUTHOE
nosie»?

3Ty IeqTeNbHOCTh MOYXKHO OCYIIECTBHTH IpyHIamu 1o 4—5 yuyeHukoB. ['0TOBsI Kputepun
OLICHMBAHMS, YUHUTEIb MOXKET BOCIIOIb30BATHCSl MPUMEPAMH, MPEACTABICHHBIMA B METOJIH-
YeCKOM TOCcOOMH. YdYammxcs cieqyeT 3apaHee O3HAKOMHTh C KPUTEPUSIMH OICHUBAHUSI.
OueHnBaHue MPE3EHTALNH BaXKHO HE TOJIBKO YUUTEISIM, HO U OJTHOKIIacCHUKaM. [IpesenTarm
OLICHUBAIOTCS HE TOJIBKO YUUTENeM. MeToIbl OLICHUBAHHS ONPECIISIOTCS YIUTEIICM.

Kpurepun Bri0epuTe 01MH U3 BADHAHTOB
OLIEHHBAHUS
HCCIeI0BAHMS
Copneprxanue oTema packpsiTa

oTema packpbiTa JACTHIHO

oTeMa packpsiTa, HO €CTh OIIHOKH

oTema packpbITa IOITHOCTBIO

TounocTb Tekcta | oCBelleHNs HE COOTBETCTBYIOT TeME, ecTh opdorpaduueckie onmoku
npencraBieHust | oCBeJIeHUs] COOTBETCTBYIOT TEME, HO HE MOJTHOCTBIO, €CTh
op¢orpadpuueckre OMMOKH

oCBeJieHHsI COOTBETCTBYIOT TEME U MOJTHOCTHIO €€ OXBAaTHIBAIOT,
opdorpapuIecKux OmIOOK HET

Juzaitn ol300pakeHus B IPE3CHTAIIMN HE COOTBETCTBYIOT COJICPIKAHUIO. TeKCT
YUTAETCA C TPYIOM

oCopepxaHue npe3eHTalu 0QOPMIICHO HE JIOTHYHO, B HEKOTOPBIX CITy4asx
HE OTBEYaeT 3CTCTHYECKUM TpeOoBaHMAM. TeKCT unraercs

oM300pakeHns B IPE3EHTAIMU JIOTUYHBI, OTBEYAIOT ICTETUUECKUM
TpeboBaHusiM. TeKCT Jerko yurtaercs ¢

CotpynHudecTBO | OBHyTpH rpynmsl paboTa OpraHn30BaHa II0X0. Y YaCTHH

yJaImxcs B IPYT K APYTY ¥ IPOEKTaM JPYTHX TPy

npouecce pabotsl | oHe Bce yuacTHHKM OJMHAKOBO aKTHBHBI B OCYILEC

oBHyTpu rpynms! paboTa opraHu3oBaHa 1pa
pacrnpeziesieHa MeX/1y Y4aCTHUKAMH

oVYuammuecs 0OLIUTENIbHBI, OKa3bIBAIO

oPaboTa Mexxay yJalun@Ecs pa3aene
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Kpurepuu oneHnBaHus npe3eHTaMN YUAIIUMUCS:
Kpurepuu Ja | Her
1. B npe3eHTanuu y4acTByIOT Bce Y4aCTHUKU

2. [Ipe3eHTanus HHTEpECHAs, COACPKAaHNE OXBATHIBACT POOIIEMY
3. JluzaliH cnaiiioB HHTEpECEeH

4. B pabote HeT opdorpaduiueckux U peIaKTOPCKUX OMTHOOK

5. BeIcTynaromue sICHO U YE€TKO BBIPAYKAIOT CBOU MBICIIH

6. CpaBHHUBaeT 00I[1e 3aKOHOMEPHOCTH B XapaKTEPUCTHKAX I'PABUTALIOHHOTO,
IEKTPUYECKOT0 ¥ MATHUTHOTO MOJIEH

7. IlpoBoauT 0000IIEHNS Ha OCHOBE IPHOOPETEHHBIX 3HAHUH 0 (pruznvIeckoM mose

8. B moAroToBKe Mpe3eHTAllN yUYTeHa [OCIeI0BATENIbHOCTD, JaHHAsl B yueOHHKE
OueHNBaHUE yJalTUMHUCS CBOSH AEATEIBHOCTH

Mou ycnexu +/=
S1 mproOpén Hy>KHBIE PUCYHKH JJIsl HAIIEH MTpe3eHTalluI

51 HanMcan Kak MUHUMYM JBa Qakta

S Hayumiics paGoTaTh B rpymre

51 Hay4MIICS TOTOBUTB IIPE3CHTALUIO

51 cmor BbIOpaTh HHTEpeCHbIE (aKThl IJIs IPOEKTA

51 cMOT OTBETHUTh Ha BONPOCHI, BO3HUKIINE BO BpeMsl paOOThI HaJl IPOESKTOM
YuacTBys B IPOEKTE s TIOHSJI, YTO HOMOXKET MHE NOOUTHCS ycrexa

D/1eKTPOHHBIE PecypChl

1. https://zenfizika files.wordpress.com/2015/04/sahelerin-muqayisesi.pdf
2. https://az.wikipedia.org/wiki/Materiya (folsafa)

3. konul825.blogspot.com/p/elektromaqnit-sahsi.html

Ypoxk 43 / PEHHEHHUE 3AJAY

Ha stom YPOKE y4daluecs peialoT KaU€CTBCHHBIC U KOJIMYCCTBEHHBIC 3a/ja4 Ha OIIpeaeciic-
HUC XAPAKTCPUCTUK I'PAaBUTAITMOHHOTO, SJICKTPUYCCKOI'0 U MArHUTHOI'O MOJICH.

OTBETHI OBOBIIAIOIINX 3ATAHUIT
1.C 2D 3D 4D 5.C

Vpox 44 / Tema: O] KAKMM BO3JEICTBUEM
TPABUTALIMOHHOIO, DJIEKTPHYECKOI'O M MATHUTHOT'O
MOJIEN 3EMJIM Mbl HAXOJIUMCSI? (YPOK-JEBATBI)

2.1.1. Pa3bscHsIET CBOMCTBA DJIEKTPOMArHUTHOT'O ¥ IPaBUTAIMOHHOTO

HoacranmapTol . -
HOJIEH B CPAaBHUTEIIBHOM (hopMme.
¢ OOMEHMBAETCSI MHEHUSIMH O TI0JIOXKUTEIHHOM H mpnﬁem,ﬁo BITHST
Ha JKUBYIO MPUPOJ, aBUTAllMOHHOTO, 3EKTpHUecROTO. 1 MAPHHTH
Pe3yabTaThl HBYIO HpHPOLY TP ’ i
nonei 3emith.
00yueHuUs1

o BeigBuraeT u 000CHOBBIBAET CBOE TPEIIOI0KE
o JIeMOHCTpUpPYET YMEHHE Y4aCTBOBATH B

1. Omnpemenure Temy nebaroB. Bribepure Temy
yUalUMcs M JaBajia BO3MOXHOCTh IITMPOKOLO 00CyKe
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2. Pazngenute kigacc Ha KOMaHIbl MOATBEPXKAAIOUIMX M OTPULAIOIIMX C OJMHAKOBBIM
YHCIIOM YYaCTHUKOB.

3. BpocbTe xpeOuii 1 onpeaenuTe KOMaHIy YTBEP)KAAIOMNX U KOMaHAy OTPHULIAIONIHX.

4. ITomoruTe y4amimMcsi apryMeHTaMH M KOHTPapryMeHTaMH.

5. CornacyiiTe ¢ y4YeHMKaMH YCJIOBHS NpPOBEACHHUS 1ec0aToB, pPEriIaMeHT U pollb
YYaCTHHKOB.

6. Onpenenure Cynew.

7. Ctporo cobmromaiiTe periTiaMeHT MPOBEACHHUS 1e0aTOB.

3amada BRICTYMAIOMINX OMpeAeIsieTcs TeM, K KaKOi KOMaHJIe OHH OTHOCSTCSI.

Komanga yTBep:kaalonux 100KHa YOSIUTh CyAeH B IPaBIUBOCTH CBOMX YTBEPKACHUIL.

ITosToMy y4acTHHKH, BBICTYNAIOIINE B Hadaye, MPEICTABISIOT CYAbSIM CBOIO CHUCTEMY
aprymeHnToB. OCHOBHOW 3ajauell KOMaH/ABI BO BpeMs /1e0aTOB SBISIETCS SICHOE, YETKOE H
yOequrenbHOE Mpe[cTaBlIeHHE apryMEHTOB y4yacTHHUKaMu KoMmauzael. He nenecoobpasHo
JIETINThH pedb Ha KOPOTKHE YacTH.

KomaHnaa oTpuIalImux CTaBUT 3a/1a9y OTPUIAHHUS apTyMEHTOB CBOMX ONMOHEHTOB. OHH
«HE COTJIACHBD) C TPEIUIOKEHUSIMH W TPEICTABISIIOT CYIAbSIM HMPOTHBOMOJIOXKHYIO TO3UIHIO
noaxo/a K nmpodieme. [1epBeIii BEICTYNAONIMH BEIIBUTAECT CBOX aAPTYMEHTHI B ITOJIb3Y 3aI[UTHI
MIPEATIOKEHHBIX ITO3UNNI. BrICTymnaromue cieioM y9acTHUKH KOMaH/(bI C HACTOWYHBOCTHIO
3aIMIIAIOT €ro B3rsiabl. Emé pas Hafo OTMETHTD, YTO CTOPOHBI BBICTYIIAIOT HE 33 U IPOTHB
BEPHOCTH CBOMX MO3HIINIL, @ JOJDKHBI CTapaThCs yOeIuTh CyaeH.

Cyabn BO Bpemsi 1e0aTOB TONBKO BBICIYIIMBAIOT MPOTHBOIOIOXKHBIE CTOPOHBI. OHH
OTIpeNIeNAI0T, KTO M3 YYaCTHHKOB KOMaHJ BBICTymHaeT Ooiee ydemurenbHo. [Ipu 3ToM yuun-
TBIBAIOTCSl apTYMEHTBI YYaCTHHKOB, JIOTUYHOCTD MX OOBSCHEHHH M HACKOJBKO YOEANUTEIHHO
OHU 3alMIIAIOT CBOIO NO3uNUI0. OIeHUBAaHUE YYAaCTHUKOB IPOBOJUTCS C MOMOULIBIO 3apaHee
COTJIaCOBaHHBIX KpUTEepHeB. HanprmMep, MOXKHO MPEIUIOKUTh TaKylo TaOIHILY:

Kpurepun OueHka no NATHOANILHOI
cucreme

Ha ckonbko yOeauTeIbHO TOBOPUT BBICTYTAIOIIUIT?

JlokazaresibcTBa OCHOBBIBAIOTCS Ha CEPhE3HBIX apryMeHTax?

YMeeT 1 onpoBeprHyTh ApryMEHTHI OIIIOHEHTa?

OMOLIMOHAIIFHO JIU BBICTYIICHHE?

OO6mruit 6aimn

B xoHIie 6aubl Beex CyAeil CKIaAbIBAIOTCS, H ONPEACISIeTCs CPeIHUIH 6alT ka0t
komanzabl. Komanna, HaOpaBias Gosnblire 0amioB, 00bSBISIETCS TOOEIUTENIEM.
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Ypok 45
MAJIOE CYMMATHUBHOE OHIEHUBAHHUE

1. Ha pucyHke npecTaBlIeHO MONIEPEUHOE CEUEHNE TPOBOAA C TOKOM B MATHUTHOM
nojie. B kakoM HarpaBiIeHUH JBIKETCS IPOBOI? o))
A) — B) < C) | D) ne nsuraercs E) 1
2. PoBmian, Yiksp, Jlana u ['abun mpoBoAsT Ha ypoKe OINBIT: OHH,
MIPOITYCTHB NIPSAMOI MPOBOJ Yepe3 KapTOH, Ha IOBEPXHOCTh KapTOHA
BEICHINIAIOT JKEJIE3HBIC OMWIKH. [IpW TIpomyckaHWM depe3 HpsSMOH
MIPOBOJI IIOCTOSIHHOTO TOKA, BOKPYT IIPOBOJA BO3HHMKAET KapTHHA W3
XKEJE3HBIX OINWIOK IPEJCTABICHHOr0 Ha pucyHke. IIpennoxure
YUEHUKaM BBIABUHYTb THIIOTE3bl O MATHUTHOM IOJIE MIPSIMOTO MIPOBOAA
€ TOKOM Ha OCHOBAHHHU KapTUHBI IOJyYEHHOH yUuTeneM:
PoBian — npsiMoii POBOA ¢ TOKOM CO3/1a€T BOKPYT ce0sl 3aMKHYThIE
CHJIOBBIE JTMHUU MAarHATHOTO TIOJIS.
YipKap — BEKTOp MarHUTHOH MHIYKIHHU IPSIMOTO IIPOBOJIA C TOKOM Ha
KapTOHE HaNpaBleH IPOTHB HANPABICHUS JBIDKCHUS YacOBOH
CTPEJIKH.
Jlama - BEKTOp MAarHUTHOM HHIOYKIMH IIPSIMOTO IPOBOJAa C TOKOM HAa KapTOHE HANpaBieH II0
HAalpaBJICHHIO IBIKEHHS YaCOBOI CTPEJIKH.
I"abun — MarHuTHOE MOJE MPSIMOro MPOBOJA C TOKOM I10 BCElf TOBEPXHOCTH KapTOHA OJHOPOIHO.
I Bompoc. I'nnoresa kakoro ydeHuka BepHO?
A) Tonbko Yabkspa B) Posmrana u Yaskspa C) Jlaxsr u ['abumns
D) Ynbkspa u 'abuns E) Posmana u Jlamst
II Bompoc. B kakmx Toukax O, N 1 M nelicTByeT HabobIIas CHIa HAa CTPEJIKY KOMITaca MarHUTHOE
TI0JIe TIPOBO/A C TOKOM, TIOMEIIEHHOTO Ha KapTOH B 3THX TOUKaX?

° "._‘. % B
Aemessetit iopomex

3. TpI/I OIWHAKOBBIX Mar"HvuTa IOMCIICHBI Ha FOpH30HTaﬂLHOi/’I

MOBEPXHOCTH, KaK ITOKAa3aHO Ha PUCYHKE. - (0]
I Bompoc. Kak HampapieH pe3ynbTupyromuil BEKTOp MarHUTHOM d ClTd -
WHAYKLHUH, CO3/1aBaeMblii 3TUMH MarHutamu B Touke O?

A)T B)l C)\ D) / B __,

II Bompoc. Onpexnennre nonoca MarHUTOB X, Y U Z, €ClIi U3 TPEX TOPU30HTAIBFHO PacIONOKEHHBIX
OJMHAKOBBIX MarHUTOB MAarHUTHI L 1 O TOPH30HTAIBHO CKIIEHIINCH, @ MATHUT M ABMIKETCS BIONb OCH
OX 6e3 TpeHwHs.
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4. Onpenenure HampaBieHHe NEUCTBUS cuiibl JIOpeHIla Ha OTPUIATEIHHO

3apsHKEHHYIO YacTHILY, JBIDKYIICIOCS B MATHUTHOM TIOJIE.

A) Cuna Jlopenmna passo Hymo B) «<— C) | D) - E) 1

5. Yactunp! X, Y ¥ Z BIETaOT B MATHUTHOE TI0JI€ HHAYKLUEH Beo CKOPOCTBIO Udd JABKKYACS 110

TPACKTOPUAM NIPEACTABIICHHBIC TYHKTUPHBIMU JIMHUSAMU. Onpez[em«lTe 3HaKH 3JICKIRUYEC
OTHUX YaCTHII. *

@]
Z 0w Zononl|l<
0w ZounononlN
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6. Jlerkoe mpoBoJslee KOIbLO BUCUT Ha BepeBKe. IIpy BBEICHUH B KOJIBLIO FOKHOI'O MOJIOCA
MOCTOSIHHOT'O MarHuTa OHO:

A) nputsHercst K MarHUTY B) orTonmkHércs oT MaranTa C) OCTaHETCs! HETIOIBIKHBIM

D) cHayana npuTsHETCS K MarHUTY, 3aT€M OTTOJIKHETCA

E) cHayana oTTOIKHETCS OT MarHuTa, 3aTeM MPUTIHETCS

7. B KakoM U3 3aMKHYTBIX IPOBOJIHUKOB BO3HUKAET MHAYKIIMOHHBIN
TOK?
A)Ttomeko 1 B) tomeko2 C)Ttomeko3 D)2u3 E)1,2m3

8. ITosocoBo# MarHuT pasnenwiy nomnosam. Kakumu nomocamu
SIBIIIIOTCA CTOPOHBI | U 2 MONy4YeHHBIX YacTei?
A) 1 — ceBepHBII MarHUTHBIH TOJIIOC; 2 — FOXKHBIH MAarHUTHBIN ITOJIFOC
B) 1 — roxHBIA MarHUTHBIN 0JIIOC; 2 - FOXKHBIA MarHUTHBIHN [1OJIIOC | N 1 4 d 2 S |
C) 1 — ceBepHBII MArHUTHBII NOMIOC; 2 — CEBEPHBIH MarHUTHBIH TTOJTIOC
D) »Tn wacTu He 00:1a7aI0T MATHUTHBIMH CBOHCTBAMH
E) 1 - roxHBIA MarHUTHBIHN NOJIOC; 2 — CeBEpPHBLI MArHUTHBIN MOJIIOC
9. OnpenenuTe NpaBIILHYIO MOCIIEI0BATENFHOCTS IPOIYIEHHBIX (P
B TEKCTE, B KOTOPOM OOBSCHSETCS MPUHIHIT AEHCTBHS IEKTPHIECKOTO
3BoHKa: «IIpu 3aMblkaHMM  9JIEKTpUYECKOM Lenmu IO  3JeK-
TPOMArHUTy..... IPOXOAUT TOK, SKOPb.....IPUTATUBAECTCS K HEMY,
MOJIOTOYEK......yJapseTcsl TapeNouKy....d LENb Pa3MbIKAeTCs».
A)4-5-1-2 B)3-5-1-2 C)5-4-1-2
D)3-4-1-2 E)2-1-4-3

10. C kakoii cuiioif OJHOPOIHOE MAarHUTHOE T0JIe MHAYKIuer 2,5 T neiicTByeT Ha MPOBOTHHUK
JuMHOMH 50 ¢M, pacnonosxenHbii noa yriaom 30° k Bexropy unaykiuu? Cujia Toka B IIPOBOJAHMKE 6 A.
A)3,75H B)75H C)375H D)700H E)70H

11. Ha pucynke u300paskeHO HOJIOKEHHE, KOTOPOe MPUHSIA MarHATHAS -’-
ctpeinika. Kax HampaBiieH BEeKTOp MarHUTHON MHAYKIUH B Touke O?
A)— B)« ()| D)Maruurnas ungykuus pasaa aymo E) T 0

12. Tlo kpyroBoMy MPOBOAHUKY TEUET TOK B HAIIPABICHUH MTPOTHUB YAaCOBOU

ctpenku. OnpenennTe HalpaBJIeHNEe HHAYKIIMA MarHUTHOTO TI0JISI, CO3aHHOTO I
TOKOM.

A)— B)« ()T D)K zam nepneHmuKyIspHO IIOCKOCTH PHCYHKA
E) Ot Hac nepneHauKyIsIpHO INIOCKOCTH PHCYHKA

13. Cuna Amnepa, eiicTByIOIIas HA paMKy ¢ TOKOM, IOMEIIEHHYIO B
MAarHUTHOE II0JIE, 3TY PaMKYy........

A) pacTsTHBAET €ro B pa3HblE CTOPOHBI B) cxxumMaet o cTopoHam
C) omyckaeT BHU3 D) nognumaer BBepx E) BpamraeTr Bokpyr ocu

14. Yro sBiIsieTCA UCTOUHUKOM MarHUTHOTO T0JA?
A) MarnutHslii 3apsin B) HenmoaBrokHbIH aiekTprudaeckuii 3aps,
D) IIpoBoaHuK, coeMHsIEMBIH K anekTpuueckoit nenn  E) 3aMKkHYTH!

15. TIpuHIMT AeHCTBHS KAKOTO NPUOOPa OCHOBAH Ha JIBHXKE
JelCTBUEM MarHUTHOIO 110J1A?
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1 — anexkTpomMarHur; 2 — BIIEKTPOJIBUTATEB; 3 — ammepmerTp; 4 — nuHAMOMETD;

5 — aeKTpUYecKuil caMoBap; 6 — TaTbBAaHOMET]
A)tomeko2  B)1,4u5 C)lnu4 D)2,3u6 E)3,4us

16. Ha pucynke n300paxeHbI HaPaBJICHUS ABIKEHHS TPEX 3JIEKTPOHOB B

OJHOPOJHOM MarHUTHOM Toiie. Ha kakoif 37IeKTpoH He eHcTByeT cua 41 < . F
Jloperua? v A
A)tomsko 3 B) Tompko 1 C) Tompko 2 .
D) na Bce Tpu anekTpona aeiicTByet cuia JlopeHna E)lu2

17. Ecnu eppoMarHuT HarpeT 40 TeMIlepaTyphl BhIIIe TeMieparypsl Kiopy, To........
A) ero MarHUTHBIE CBOHCTBA HE MEHSIOTCS B) ero MmarHuTHBIE CBOHCTBA PE3KO BO3PACTAIOT

C) oH TepsieT heppoMarHUTHBIE CBOWCTBA
D) ero marHuTHBIE CBOICTBA HE3HAYUTEIHHO YMEHBIIAIOTCS

E) ero deppomarHuTHBIE CBOMCTBA PE3KO BO3PACTAIOT

IIpaBujIbHbIE OTBETHI
2 3

11IIIII456789101112131415161718
C|B|[Nnq/A|B|/A|B|B|D|E|D|A|A|D|E|C|D|[A]C]|D
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MABA - 3

CBETOBbIE ABJIEHNA

MMOJICTAHJIAPTEI,
PEAJIN3YEMBIE B I'JTABE

1.1.1. Pa3psicHsIET 2IIEKTPOMarHUTHBIE (MAarHUTHBIE, CBETOBBIE), aTOMHBIE 1
sIIEPHBIE SIBIICHHUS U IPAYMHBI UX BO3HUKHOBEHHSI.

1.1.2. CocTaBisieT 1 penaeT 3a1a4n, OTHOCSIIHECS K JIEKTPOMAarHUTHBIM
(MarHUTHBIM, CBETOBBIM), aTOMHBIM U SIICPHBIM SBICHUSM.

1.1.4. PazbsicHseT cOOpaHHYI0 HHPOPMAIHIO O 3aKOHOMEPHOCTSIX dJIEKTPOMAr-
HUTHBIX (MATHUTHBIX, CBETOBBIX ), aTOMHBIX M SA€PHBIX SBICHHUM.

3.1.1. Mcnonb3yeT npuOOpsI AJ1sl U3YUEHUs! SIEKTPOMArHUTHBIX (MarHUTHBIX U
CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.

3.1.2. Onpenenser 3aBUCUMOCTb MEXIY QU3NUECKUMH BEINIMHAMH,
XapaKTEePU3YIOLIMMH 3JIEKTPOMarHUTHbIE (MAarHUTHBIE U CBETOBBIE), aTOMHBIE U
SZICPHBIC SIBIICHUSL.

3.2.1. Pa3bsicHsieT paboOTy yCTPOMCTB, IPUHIIUI JEHCTBUS KOTOPBIX OCHOBaH Ha
Pa3NUYHBIX PU3UUYECKHX SIBICHHUAX (JIEKTPOMAarHUTHBIX, CBETOBBIX, aTOMHBIX U
SJIEPHBIX).

OBIIEE KOJIMYECTBO YACOB I10 I'JTABE: 27 4acoB
MAJIOE CYMMATHUBHOE OLIEHBAHUE: 1 vac
BOBIIOE CYMMATHUBHOE OLIEHNBAHUE: 1 yac
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Ypox 46 / Tema: ACTOYHUKHU CBETA

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.

IoacranmapTol
A ap 1.1.4. Pa3pscHseT coOpaHHYIO HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-

TPOMArHUTHBIX (MArHUTHBIX, CBETOBEIX), AaTOMHBIX U SAEPHBIX SIBICHHH.
e OOBACHSET CBETOBBIC SBICHUS KaK HEOTHEMIIEMYIO YaCTh YEIOBEYECKOi
JKM3HH.

Pe3syabTaThl
o Knaccuuuupyer u pa3andaeT HCTOYHHKH CBETA.

00y4eHus1

e Pa3psaCcHIET 3HAYEHUE MOICIIN «TOYEYHBIA HCTOYHHUK CBETA» B I/I3y‘{eHI/II/I
CBETOBBIX SIBJICHUU.

VYuamiuecs ye 3HAKOMBI CO CBETOBBIMH SIBJICHHSIMH M3 Kypca Pu3uku 6-ro kiacca u
kypca [To3nanue mupa. CChUTasCh Ha 3TH 3HAHHS U CO3/IaB MEKIIPEIMETHYIO M BHYTPUTIPE/I-
METHYIO HHTETPAILNIO, MOXKHO OCYIIECTBUTh JHATHOCTHYIECCKOE OlleHuBaHMe. [ 3TOTO Cie-
JIyeT O3BYYHTH FITH HAITUCATh Ha JJOCKE BOIIPOCHI TAKOTO XapaKTepa:

o C KakuMH (QI3UYECKUMH SBJICHUSIMH BBl 3HAKOMBI?

o C KaKUMH CBETOBBIMU SIBJIEHMSIMH BBl 3HAKOMBI?

o [IpuBeuTE MPUMEPHI CBETOBBIX SBJICHUIA, C KOTOPHIMH BbI CTAIKUBAIUCH B )KU3HH.
e Bhienure puCyHKH CO CBETOBBIMH SIBIICHHSMU.

PexkoMeHIyeTCsl IEMOHCTPAIHsI CIaliI0B CO CBETOBBIMHU SBJICHUAMH. TaKxKe s MOTHBA-
LU MOYKHO BOCIIOJIb30BAThLCS AEMOHCTpanueit (hOTO- ¥ BUACOMATEPUATIOB, C H300paKCHUSIMU
panyry, JIy>KalKu ¢ PasHOIBETHBIMU I[BETAMHU, CBETSIIIUXCS PACTCHUN U HACCKOMBIX U T.1. B
0/10Ke A y4eOHMKA JaHbl PUCYHKH, KOTOPBIMH TaK)K€ MOXHO BOCIOJIB30BATHCS. YUariuecs
KOMMCHTHUPYIOT YBUICHHOE, OTBEYAs HA CIICAYIOIINE BOPOCHI:

® Ut0 0011IeT0 Y BCEX MPOJCMOHCTPHUPOBAHHBIX TE?
o Kakue siBieHus W300paKeHBI Ha PUCYHKAX?
o BayxeH 1 CBET 715 3peHMsI?
Y4uTEeNb MOXKET CO3/1aTh «IPOOJIEMHYIO CUTYAITHIO» TI0 CICAYIOIICH cXeMe:

Bo3HukHOBeHHE
AKTHBHOI0
MBIIIJIEHUS

HeodxoquMocTh
pa3penieHnst
NPOTHBOPEYHsI

IlocTanoBka
NPoodJIeMbI

VYuaniuecs BRICKa3bIBAIOT CBOM MPEIUIOKEHUS O CBONCTBAaX M300pakEHHBIX TEIT.

Hccnenosarennckuii Bompoc: Ymo makoe ceem? Kakue mena mozym 0Ovimb
ucmouHuxamu ceema?

Ha sTom stamne Bemmonasercs uccienoBanne «Kakoe u3 ten nzmydaer ceer?» u3 0Jioka B
yueOHuKa. L{ens rcciaemoBanms MpaBWiIbHO KIACCH(PUIIMPOBATE NCTOYHUKH CBETA. DTO HUCCIIe-
JIOBaHHUE YYALMECS BBINOIHIIOT HHAUBUAYAIbHO.

Ha mocke ctpoutcs o0ias Tabnuiia, KOTOPYIO Y4anyecs MepeHOCAT B padoyune JUCTKH.
Ne Has3zeanue mena H3znyuyaem ceem He uznyuaem ceem

AN AW N -

OOcyXIIcHHEe WCCICIOBAHUS MOXHO IIPOBECTH
Ob6cyxaeHne Ienecoo0pa3HO COMPOBOXKIATH, JIEMOH
3apaHee COOMpaeT Ha JEMOHCTPAIIMOHHOMETONE pasil
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00CYXIeHUs] PEKOMCH Ty eTCs 3a71aBaTh BOIPOCKI, OTBETHI Ha KOTOPHIC OYAyT HE OHOCIOKHBIC
(ma i Het), a TPEOYIOIIUE MOTHOTO 00BSICHEHUS.

Y4uuTenb MOXET OOpaTHTHCS W C JIOTIONHUTCIHFHBIMH BOIPOCAMHU O ECTECTBCHHBIX H
HCKYCCTBEHHBIX HCTOYHHKAX CBETA.

Judgpghepenyuposannoe odyuenue. Y4eHUKAM C HU3KHMHU Pe3yJibTaTaMd OOydYCHHS U
YYEHHKaM C OTPAHUYCHHBIMU (PU3NUECKUMHU CIIOCOOHOCTSIMU MOYKHO MOPYYHUTh KOMMEHTH-
poBaTh HaOIFOIEHUS.

Hns nampHeiimeidt paboTel kinacce aenutcs Ha 3—4 rpymmbl. OOBsSCHEHHE B KOHIIE
uccnenoBanus (os10k C) mone3Ho it 00CyKAeHHS BOMPOCOB, BOSHUKAMOIIMX Y YUAIUXCS.
VYuutenb NEMOHCTPUPYET 3apaHee NPUIOTOBJICHHBIE CIAMAbl WIM PUCYHKU C TEIJIOBBIMU
sBiieHUIMU. [ kiaccu(huKaiuy HCTOYHUKOB CBETa PEAIaracTcs Takasi CXeMa.

Fopsaunn

XonoAHbIN

UcTouHuk

cBeTa

Fopsaunn

XonogHbIn

C coaeprkaHueM ypoKa ydyalirecs 3HAKOMSITCSI Ha OCHOBE CJIEIYIOIINX MOJI0XKEHUH:
1. ConHIle — UICTOYHUK YHEPTUH Ha 3eMJIe.

2. UcTopuueckue CBEICHUS O pa3BUTHH B3TJIAIOB HA CBET.

3. CBeT — HCTOYHHUK HH()OPMAITHH.

4. EcTecTBEHHBIE HCTOYHUKHU CBETA.

5. UcKkyccTBEHHBIE HCTOUYHUKHU CBETA.

6. TemoBbIe U X0JI0AHBIE HCTOYHUKH CBETA.

7. ToueuHbIi HICTOYHHMK CBETA.

8. JlelicTBHE CBETa Ha Telia.

Hanee Beimonusietrcs uccienoBanue «Kakoi 3T0 UCTOYHHMK cBeTa?» u3 0goka D yued-
Huka. UccienoBanue MOXET MPOBOIUTHCS B rpymmnax. Llenas vccnegoBanns — Mo3HaKOMUTh
YYaIIUXCs ¢ pa3IMIHBIMU €CTCCTBEHHBIMHU U ICKYCCTBCHHBIMU HCTOYHUKAMU CBETa. Bo BpeMs
HCCIICIOBAHMUS BO3HUKACT TaKOW BOIPOC: a YTO SBJSICTCS MCTOYHHKOM CBETa, KAPMAaHHBIN
(onaps mwim pactBop? Takoil e BOMPOC MOKET BOHUKHYTH IPH OOCYKICHUU OCBEIICHUS
aBTOMOOMIBHBIMA (papaMH TOPOKHBIX 3HAKOB HOYBI. EM€ OZHMM mMpHMEpoOM MOTYT
cIyXuTh GocdopHbie nupHI Ha IEdepdIaTe pyIHBIX YaCOB.

[peniaraemple Ta0aUUOBI M CcXeMbl. YYHTENb MOXKET TPEIIOKHUTH YyIaIIAMCS
JIOTIOJIHUTD  CJICYIOIIYI0 TaOJjMily Ha OCHOBe CBeleHHMi U3 OJioka E yueOHuka winu
JIOTIOJTHUTEIBHOW HH(OPMAIHH.

Ne Buapl HCTOYHUKOB CBETa
sIBieHust Temneparypa | Ecrec- | Hexyc- 5 Fogﬂ- -
TBEH- | CTBEHHBIM | 4uil
HBIA
1 | UzBepxeHue 1100-1200 °C + - —

BYyJIKaHa
2 | Ilmams rasa
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3 | Hurb nammsl
HaKaJIMBaHUA

4 | IloBepxHOCTb 3BE3N

S | JlopoxHbI€ 3HAKU

3anmanue, ganHoe B 0yioke F, CIyXHUT CaMOCTOATCILHOMY OOOOIICHUIO yUYaIIUMUCS
OCHOBHBIX 3HAHWW, NPHOOPCTEHHBIX B TEUCHHE YpoKa. B KjgaccaXx ¢ TEXHUYECKUM
OCHAIIICHUEM 33J]aHHUE MOKET OBITh BBIMIOJIHCHO B MHTEPAKTHBHOM (hOpME C TOMOIIBIO OJTHOM
u3 nporpamm — Activinspire, Mimio, Power Point.

B sToM ciydae ywammecs CaMOCTOSATEIEHO OTMEYAIOT B COOTBETCTBYIOIIUX YacTAX
ANIEKTPOHHOW JTOCKM 3HAYCHUS KIIOYCBBIX CIIOB M COCTUHSIOT UX C COOTBETCTBYIOIIMMHU
pucyHkamu. s mMpoBEpPKH BEPHOCTH OTBETOB IEJIECO00PAa3HO BOCHOIB30BATHCS (PYHKITHCH
CEKPETHOCTH.

JJIEeKTPOHHBIE pecypChI
1. https://www.youtube.com/watch?v=DxBcqxBg8WQ
2. https://www.youtube.com/watch?v=0Q2uYNiaw9qE

OHeHI/IBaHHe. I[J'IS[ OIpeACICHUA CTCIICHU JOCTUIKCHUA MOCTaBJICHHOMN e 06yqu1/1${
MOXKHO BOCITIOJIb30BATHCA CICAYIOIUMU KPUTCPUAMU.
KpHTepI/IH OLCHHUBAHUS! 061)}ZCH€HM€, pasiudue, pasviCHeHue

I ypoBenn

II ypoBennb

III ypoBennb

IV yposenn

He moxeT 00BsACHUTE
CBETOBEIE SBJICHUS
KaK HEOThEMIIEMYIO
YacTh YEJIOBEUECKOM
JKU3HU.

3arpyaHseTcs
OOBSCHUTH CBETOBBIE
SIBJICHHS KaK
HEOTHEMIIEMYIO 4acTh
YeJIOBEYECKOM JKU3HH.

B ocHOBHOM BepHO
0OBACHSIET CBETOBLIE
SIBJIEHMS KK
HEOTHEMIIEMYIO 4acTh
YeJI0BEUCCKOM KU3HH.

IonpobHO 00BsCHIET
CBETOBBIE SIBJICHHSI
KaK HEOThEMIIEMYIO
4acTh YEJIOBEYECKOI
JKH3HH.

3arpyaHseTcs Kiac-
cuumupoBaTs U
pa3nyaTh HCTOUYHUKI
CBETA.

C ommbkamu Ki1accH-
¢unmpyer u pasnu-
YaeT UCTOYHUKH
CcBeTa.

B ocHOBHOM BepHO
KIIacCU(UIUPYET U
pa3nu4aeT UCTOYHUKHU
CBETA.

Touno knaccugpu-
LUPYET U Pa3IndaeT
HCTOYHUKH CBETA.

Oumubouno
pa3bsCHSET 3HaUCHHE
MOJIESTA «TOYEUHBIN
HMCTOYHHUK CBETa» B
HM3y4EHHH CBETOBBIX
SIBJICHHIA.

C noMouipro yuurens
paS'bﬂCHﬂeT 3HAYCHHUC
MOJICIIA «TOYCUHBIN
HMCTOYHHK CBETa» B
W3yYeHHUH CBETOBBIX
SIBIICHHIA.

B ocHOBHOM BepHO
paS"bﬂCHﬂeT 3HAYCHHUC
MOJIETTN «TOYEUHBIH
HMCTOYHHK CBETa» B
W3yYeHHUH CBETOBBIX
SIBIICHHIA.

Ionpo6HO
paS'bﬂCHﬂeT 3HAYCHHUC
MOJICIIA «TOYCUHBIN
HMCTOYHHK CBETa» B
W3yYeHHUH CBETOBBIX
SIBIICHHIA.

B konIe ypoka paboure JUCTKH cOOMPAIOTCsS M T00aBIISAIOTCS B MOPTHOIHNO YUAIIUXCS.
JomamrHee 3aganue. MOXHO J]aTh y4alluMCsl 3aJIJaHHE HAKCATh 3¢cce 00 NCTOYHUKAX CBETA.
Hanpumep, Ha Temy: «PoJib HICTOUHHKOB CBETA B HAIIICH KU3HUY.

Vpok 47 / Tema: TIPAIMOJIMHEWHOE
PACIIPOCTPAHEHUE CBETA

1.1.1. Pa3bscHSET 3eKTPOMarHuTHbIE (MarHUTHBIE, CBETOBBIE), aTOMHB
U sICPHBIC SBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS. J
1.1.2. CocraBisieT U pemaet 3a/1a41, OTHOCSIIHECS K 3T OMar!

IMoacTanmaprTsl
(MarHUTHBIM, CBETOBBIM), AaTOMHBIM U SACPHBIM SBHCHUS
® PazpsACHSIET MOHITHE «CBETOBOTO JIy4a):
PesyabTaThl .
e [IpocThIMU OIBITAMH 00OCHOBBIBAGE 3aKOH JTMHEHH
00y4eHHst

pacmpocTpaHeHHs CBETa.

\/




MoTHBalIIO MOHO CO3[aTh METOJOM «MO3roBOro Imrtypmay. [ias aToro,
BOCIIOJIb30BABIINCh  JIEMOHCTPAIIMOHHBIM ~ TpuOOpoM  «ONTHYECKHH JHUCK», Ipoje-
MOHCTPHPOBATh PACIPOCTPAHEHHE Y3KOTO CBETOBOTO Jiydya 10 HpsiMoii ymauu (a). Takxke
MOYKHO BOCIIONIb30BaThCsl PHCYHKaMH W3 0JIOKa A y4eOHHMKA. YUHTEIb TaKKe MOXKET
MIPOIEMOHCTPUPOBATH CIIAMIBI ¢ U300PKCHUAMH TEHEH OT NPEIMETOB, OCBEIIEHHBIX COJI-
HEYHBIM WM UCKyCCTBEHHBIM ocBemeHneM (b). [Tocne atoro ciemyer oOpaTUThCS K KIIAcCy
CO CJICAYIOLIUMH BOIIPOCAMH:

o [IpuBeauTe npUMepHI SABJICHUHN, TIOXOXKHUX Ha 3TH.

o Kak MOXHO OOBSICHUTH PaclpoCTpaHEHHE CBETA IO MPSMOMN JINHIH?

» Kakoe siBneHne HaOII0aeTCsl, KOTIa Mepeji MCTOYHUKOM CBETa CTAaBHUTCS Nperpaja?

e Kak MOXHO OOBSCHUTH TNPUYUHY
BO3HMKHOBEHUS TEHU?

[Mpennonoxenus yUaIXCst
BBICITYIIMBAIOTCS ¥ OTMEYAIOTCS Ha JIOCKE.
dopmupyeTcs ucciIenoBaTeNbCKUI BOIIPOC.

HccnenoBareanckuii  Bompoc: Kax
pacnpocmpausemcs ceem 8 NPO3PAUHOLL
00HOPOOHOI cpede?

[locme  mOCTaHOBKHM  MPOOJIEMHOTO
BONpOCA Y4YMTEb MpEJlaraeT ydalluMcsl BbICKa3aThb B KOPOTKO# Qopme mepBoe, 4TO
MPUXOJUT B TOJIOBY M paspemieHus npoOiaeMbl. OTH THUINOTE3Bl MOTYT OBITh
(baHTaCTI/I‘[eCKI/IMI/I, HEOOBIYHBIMHU 1 T.O.

Buumanue! Omu cunome3sul ne oyenugaromes u He Kpumuxyiomcs!

Knacc penutes Ha rpynmsl 4 Wiy 5 rpynn ¥ 9TH TPYIIIBI IPUBJIEKAIOTCS K pa3pelieHHI0
npobiemsl. [ TaBHas 11e1b — coOpaTh 0OJbIIe MHCHHA. Y YUTEb OTMEUACT HEITOBTOPSIOIHECS
13 HUX, BBIZIBUHYTHIC B KOPOTKOE BPEMSL.

JIJ1st MOTHBAIMY YUNTETh MOXKET BOCIIONB30BATHCS M CIIEAYIONIEH CXEMOM:

Tenn
YeJoBevec-
KOTo Teja

CBeTOBOH J1y4, BBIXOJIS-
LUH U3 OTBEPCTHS

ConHEeYHbI CBET, Mpo-
XOJUSIIINIT CKBO3b IePEBbSI

| Ipennonoxenus yyamumxcs |
—

| PacnipocTpaneHue CBETa Mo MpAMOit JTMHUK |

HpI/IMe‘{aHI/IeI NPEJIOKECHUE <<Pacnp0c1paHeHHe CB€Ta I10 Hp;[MOfI JIMHUW»  CIPATAHO, €T0|
OTKPBLIBAIOT, BLICIIYIIAB NPEANIOJIOKEHUA yHallUXCA.

Ha cnenyromem srtane (6s0x B) Beimosnsercs uccnenoBanue «lloueMy BHIHA OHA
OymaBka?» [IpuOOpBI IUIS 3TOTO HCCIEAOBAHHSA TPOCTHI, MOTOMY KaXkKmas TPYIa MOXKE
BEIIOTHUTE €€ oTnenbHo. OOCYIMB MCCIENOBAaHHE, YYAIIHECS OTMEYAIOT ¢€ pe3yIIbT
pabounx muctkax. OJHOBPEMEHHO YUYHUTEIh MOXKET NPOJIEMOHCTPHPOBgY ONk
CTBYIOIIW HCCIIEJOBAHUIO U3 MyJIbTUMEINITHOTO yueOHnKa. Ha ocHOBe TIOZ3gIeHH
TaTOB yJalHecs KpUTHIECKH aHATTM3UPYIOT IIePBOHAYATBHEIE TIPEATIQHOK
HCCJICZIOBAHUS YUaIIMecs OMPEeaessioT, YTO CBET paclpoCcTpaHsIeTcs
OTMETHUThH B pabOYMX JIMCTKAX CIEIYIOUINE BOIPOCH K PEKOME
e YTO IPOMCXOIUT NPU pa3MEIICHUH OyIaBOK IO MPSIM HUH?
o 1I300pa3urte cxemMy UCCIICIOBAHHMS.




[udpgpepenyuposannoe odyuenue. Yuenuku ¢ HUBKUMU pe3yabmamamiu 0Oy4eHus u
VUEHUKU C 02PAHUYEHHLIMU PUULECKUMU CROCOOHOCMAMU YYACMEYIOM 8 00CYHCOeHUU cXeM
U pe3ynomamog 0OHOKIACCHUKOS.

Jluneps! rpynm BBICTYNAIOT C MPE3EHTALMsIMHU 1o pabdote rpymi. OcTaabHble YIaCTHUKH
TIPUBIIEKAIOTCS K 00CYXIEHHUAM BOIPOcoB. OTHOBPEMEHHO CPaBHUBAIOTCS CXEMBI, OTPaXKalo-
e padoTy Tpynm. YUHuTenb MOXKET OOpaTHTHCS K TPYIIAM CO CIEAYIOIMAMH pPEeKOMEHIa-
OUSMH A BOTIPOCAMHU:

o [IpuBeuTe NpUMepsl, MOKA3bIBAIOLINE IPSIMOINHEHHOCTD PACIPOCTPAHEHUS CBETA.

e YT0 sBIIIETCS MPUYUHON PacIpOCTPAaHEHH CBETA MO MPAMOM TMHUU?

e [loyeMy, eciu MOCMOTPETh C OJHOIO KOHIIA HA MPSIMYIO JUHHIO, IO KOTOPOM MPUKOIOTHI
OyJaBKH, TO BUIHA TOJNBKO OJHA OyinaBKa?

Jaiee yuamuecs, IpoYnTaB TEKCT U3 YIeOHMKA, 3HAKOMSTCS C TIOHSATHEM «CBETOBOH JTyd»
(mapasuienbHbIN, JUBEPreHTHBIN, KOHBEPIeHTHBINH), YUTAIOT O PACIpOCTPaHCHUH CBETa II0
npsimoii  nuHMKH (0ok C) W O TOM, 4YTO MPUYHHON O0Opa3OBaHUS TEHH SIBISCTCS
MPSMOJIMHEHHOE pACIPOCTPaHEHHE CBETa. YUHTENb MPHUBOAUT HCTOpUYECKHE (aKThI O
pa3BUTUM B3IJLIIOB HAa TPUPOAY cBeTa W (OpPMHUPOBAHHME 3aKOHA MPSIMOJUHEHHOTO
pacipoCTpaHeHHs CBETA.

Pexomenoauuu. ljenecoobpaszno conpogosicoerue 00bscHerus deMoHcmpayuell Ciatoos.
J11s1 BceCTOpOHHETO pemIeHus MPOOIEMbI MOXKHO 0OPATHTHCS K KITACCy ¢ TAKUM BOIIPOCOM:
- 1o BceM 111 HamIpaBIEHUSAM CBET PACIPOCTPAHSIETCS NPSIMOIHMHENHO?

OTBeT Ha 3TOT BOIPOC yUalllUeCs ONPENENAIOT BRITOTHEHHEM HecnenoBanust «IIposepum
pacmpocTpaHeHHE CBETOBOTO JIyda MO MPSIMOI JTUHHUK B BO3Ayxe». K ImeMoHCTparmoHHOMY
CTOJy TIO OYepeAH MPUTIAIIAIOTCS 110 OJHOMY YUYEHHKY W3 KaKIOW TPYMIEL. YUYEHUKH
CMOTPAT Ha TOCTAaBJICHHBIC B PSII MO MPSMOHN IUIACTHHBI M HAONIOMAIOT CKBO3b HHUX IUIAMS
CBCUH. HpI/I CMEIICHNH OJHOI'O U3 DKPAaHOB B CTOPOHY Ha6mozxaTem) HE BUJUT INIAMCHU CBCYU.
Takum 006pa3oM HKCIEPUMEHTALHO MTPOBEPSIETCS 3aKOH MPSIMOJIMHEWHOTO PACIPOCTPaHEHHS
CBeTa.

OO0cyxK/IeHHe HCCIIEI0BaHUS MOYKHO ITPOBECTH HA OCHOBE BOIIPOCOB U3 YUEOHUKA.

Pexomenoayuu. M3-3a neciodxicnocmu npubopos 0iist IKCNEPUMEHMA MOICHO NOO20MO-
8UMb €20 nposedeHue 8 Kadxcool epynne. B 3ToM citydae aist 6€301acCHOCTH BMECTO TIJIaMEHH
CBEUYM y4Yalllecsi MOTYT BOCIIOJIb30BaThCs KapMaHHBIMHM (DOHAPHKAMH WM KaKHMMH-JTHOO
SIPKUMH N300pakeHUsIMU. JIMaeps! TPyIIT BBICTYIIAIOT C Mpe3eHTalUsIMU. [ pynmaM MOXHO
JIaTh TaKWe 3aJaHus IJIs1 BBITOJTHECHUS:

I rpynma: B kakoit cpeme BB HaONIFOJaIM CBOMCTBO CBETa PACHPOCTPAHATHCS IIPSIMO-
nmuHeHo? OOBsSCHUTE HAOIOJCHHS IO CXEME.

II rpynna: Yto npoucXoauT Npy NpOX0XKACHUU CBETA YEPE3 BE CPEABL, BO3AYX U BOLY, B
BEpTUKAILHOM HarpasieHn? OObICHUTE X0/ CBETOBOTO JIyya IO CXEMe.

III rpynma: Yto Habmiogaercs, €Clid HAaIPaBUTh CBETOBOM JIyd M3 BO3AyXa B BOAY IO
HakJIOHHOU JInHUKA? OOBACHUTE XOJI CBETOBOTO JIy4a IO CXEME.

IIpensaraemple TA0JIMIBI H CXEMBI.
C noMouiplo  cienyromei TabauIbl MOXXHO TPOaHaIM3UPOBATh CBOWCTBA MapalIeIHHbIN,
JMBEPTeHTHBIX 1 KOHBEPIeHTHBIX CBETOBBIX JTy4eH.

Csemosble ayuu Cxema Ananuz
ITapannensubie
JluBepreHTHBIC Caer
- pacnpocTpan
- — pacxozguMes U3

HCTOY! KOM.

KonBepreHTHble




3ananue, nanaoe B 6J10Kke F, ciyuT caMmocTosTelbHOMY 0000IIEHHIO OCHOBHBIX 3HAHUH,
MPUOOPETCHHBIX YUAIIMMUCS B TCUCHHUE ypOKa.

JHaiee maetcs 3amaHue HamUCaTh KOPOTKOE ACCE, UCIIOB30BAB KITFOUEBBIC CIIOBA «CBETO-
BOM JTyuY», OJTHOPOHAS CPENIay, «3aKOH MPSIMOIUHEHHOTO PACIIPOCTPAHCHUS CBETA», «BaKy-
yM», TaHHBIE B pa3jenie TeMbl «UTo BB y3Hamm?». [locie BRIMOTHEHHBIX MCCICIOBAHNHN yUa-
IMECS] BBITOJHSIOT €r0 C BOOLYIICBICHUEM.

JIeKTPOHHBIE PecypChI
1. https://www.youtube.com/watch?v=Z2ZVLEfN-yaHs
2. https://www.youtube.com/watch?v=n5bqlOncSaw

OuennBanmne. J{71s onpeaeaeHus CTENECHN TOCTHKCHUS NTOCTaBICHHON 11eIM 00y4eHHs
MOJKHO BOCIIOJIb30BaThCs CIEIYIOMIUMHI KPUTEPUSIMH.
Kputepuu oLleHUBaHUA: pasvicHeHue, 0000wenue

1 ypoBennb

11 ypoBeHb

111 ypoBeHb

IV ypoBennb

Oumuboyno
PasbICHSET MOHATHE

3arpyassercs
Pa3bsACHUTH MOHATHE

B ocHOBHOM BEPHO
Pa3bACHACT MOHATUE

Bepho pazbscuser
MOHSTHE «CBETOBOU

«CBETOBOM JIyw». «CBETOBOM JIyU». «CBETOBOM JIyu». JIyu».

ITpocThiMU ONBITAMU IIpocteiMu onbiTamu, | ITpocTeiMu ombITamMu IIpocTeiMu onBITAMU
C TIOMOIIBIO YUHUTEIS JIOITyCKasl OIINOKH, B OCHOBHOM BEPHO MOJIHOCTHIO
000CHOBBIBAET 3aKOH 000CHOBBIBAET 3aKOH 000CHOBBIBAET 3aKOH 000CHOBBIBAET 3aKOH
TIPSIMOJTUHEHOT O MPSIMOJTMHEIHOT O MPSIMOJTMHEIHOT O MIPSIMOJTMHEHOT O
pactpocTpaHeHUst pactpocTpaHeHus pactpocTpaHeHus pactpocTpaHeHus
CBETa. CBETA. CBETA. CBETA.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.

Ypox 48/ Tema: SIBJEHUS, OBbACHAIOIIHNE 3AKOH
IMPAMOJIMHEUHOI'O PACITPOCTPAHEHUS CBETA

1.1.1. Pa3pscHsET 3IeKTPOMarHUTHBIE (MAaTHUTHBIE, CBETOBBIE), AaTOMHBIE
U SIIEPHBIC SIBIICHUS, IPUYHHBI NX BOSHUKHOBEHHS.

IoacranmapTol
1.1.2. CocraBisieT u penraer 3a{add, OTHOCSIIHECS K 3JIEKTPOMarHUTHBIM
(MarHUTHBIM, CBETOBBIM), aTOMHBIM H SII€PHBIM SIBICHUSIM.
¢ OOBsICHSET Ha OCHOBE 3aKOHA MPSIMOJIMHEHHOTO PaCIIPOCTPAHEHHS
cBeTa 00pa30BaHME TEHH, COJHEYHOE U JIyHHOE 3aTMEHHSI.
PesynabTaThl e CocTaBisIeT 1 pelIaeT 3a1a9y ¢ MPUMEHEHHEM 3aKOHA NIPSIMOJINHEIHOTO
00y4eHust pacnpoCTpaHeHus CBETa

e ITpocTsIMU IPUOOPAMH IPOBOAXT OIIBITHI C IPHMEHEHHEM 3aKOHA
HPSIMOJIUHEHHOTO PaCIPOCTPAHEHNUS CBETA.
VYuuTeIBasg UMEOIUECS y Y4YalIUXCs 3HAHUS, YMEHHS M HABBIKM IO TEME YpOKa,
Lesiecoo0pa3Ho  OpraHM30BaTh JHMCKYCCHIO. Takue YpOKH pa3BUBAIOT CHOCOOHOCTH
CaMOCTOSITENILHOTO BBICKA3bIBAHUS YYAIIMMHCS HAyYHBIX WJCH, MPOBeleHUsT 0000LIeHUI 1

KPUTHYECKOro MbluteHus. L{enecoobpa3Ho opraHn3oBaTh AUCKYCCHIO Ha OCHOBE CIICAYIQIIN
BOIIPOCOB:!

¢ Kak MeHsiercst mpoTsHKEHHOCTh TEHH B TEUEHUE JHS? g

e [Touemy Bamia TeHb MOYTH McUe3aeT, koraa CollHIe HAXOIUTCS B 36HU yan TCSI
Beuepy?

o K10 00BsICHUT 3aranky «5 umry, oHa 32 MHOW»?

» Ha xaxoe ¢pusudeckoe siBJICHHE OMUpPaeTcs MoroBopkaghkKaxmo 00p TEH

c000ii»? b

¢ B uem npudnHa 00pa30BaHMs TEHH, COH

€BO
Ooro n Ity MCHUM !
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Bonpocsl MOXXHO CONPOBOXKIATh IEMOHCTPALMEl COOTBETCTBYIOIIUX CIANHAOB, WU
pUCYyHKaMU 13 y4eOHHKa (010K A).

HccnenoBarenbekuii Bompoc: Kaxue npumepvt s61eHull, 00bACHAEMbIX 3AKOHOM
NPAMOAUHEUHO20 PACTPOCMPAHEHUs C8emd, 8bl MOJICeme npusecmu?

3areM Bech KJIacc BBIONHSET HccienoBanue «OnpenesuM BEICOTY TEHH OT (OHAPHOTO
ctonba» u3 GJoka B. 3rmeck ciemyer HAIOMHHUTE y4YarquMcs MPU3HAKA OO0 TPEyToIb-
HUKOB. YUYHUTETh ACTHUT KJIACC Ha TPYIIIHI U pa3aaéT UM PUCYHOK, n300paxkéHHbiii B Mccie-
JOBaHMU-1. Yyamyecss 3HAKOMATCS ¢ XOZOM PabOTHI 10 y4eOHUKY M BBIIOJIHSIIOT UCCIENO0-
BAaHHUC B COOTBCTCTBHU C peKOMeHI{yeMOﬁ Ta6m/1uef/'1. Brmonass 3aJaHUC, MOXXHO ITOMCHATH
nauubie (AC, ACy, AB)):

IlopoOHbIE CTOpOHBI TPEYT0JIbHHKOB Pemenue Bbruncnenus
TPEYroJJbHUKH AABC AAB, C,
AABC AB=? ABi1=1,5m AB  AC AB _ E’
AAB+C AC=6,5M | ACi=2m AB, ~ AC, Tes
141 1 1 H=AB_1,526,5 = 4875
B paboure TUCTKH MOXKHO BKJIFOUUTH CIICAYIOIIAC BOMPOCHI U B

OTBETHI Ha HUX:

¢ U0 siBiIsieTcs MPUUMHON BOSHUKHOBEHHS TEHU?

¢ Ha ocHOBe Kakoro npusHaka Nofo0usi TPEyroIbHUKOB MOKHO
HaiitTu ctopoHy AB?

o Kaxkoii 3aK0H 00BsICHSIET BOSHUKHOBCHNE TCHN? R — 3C
e Kak m3menutcs mmmHa cTtopoHbl AC Tpu M3MEHEHUSX UTHHBI

cTopoHsl AB?

Jugppepenyuposannoe odyuenue. Yuenuku ¢ HUSKUMU pe3yTbmamamiu 0OVueHus u
VUEHUKU C OSPAHUYEHHBIMU (DUIUYECKUMU CHOCOOHOCISAMU YYACMEYIOM 8 00CYHCOCHUSIX
mosapuwell. YueHukam ¢ 6biCOKUMU Pe3yabmamamut 00yyeHus nopyuaemcs nomo2ams um 6
nOCmpoeHuu cxem 06paz08anUs meHell.

Jluneps! Tpynm KOPOTKO OTYHUTHIBAIOTCS O BBHIMOJHEHUH 3a[JaHUs, OCTAIBHBIC YYCHUKH
TIPUBIIEKAIOTCS K 00CYK/IEHHUIO BOIIPOCOB YUHUTEIIS.

Ha cnenyromiem starne yuurens qaét rpyIinaM HOBOE SKCIICpUMEHTAIbHOE 3a1aHue (010K
C). CHavana oCBemIAlOT MY C TTOMOIIBIO OJTHOTO TOYSYHOTO MCTOYHHKA CBeTa (MaJeHbKas
AJIEKTPHYECKAs JTAMITOYKa), 3aTEM OCBEIIAIOT €r0 IBYMS HICTOUHUKAMH (IBYMS JTAMITOUYKaMH ),
MoJTydasi Ha YKpaHe TeHb U MOJTYTEHb.

Janee Beimomnasercs uccnenoanue « OOBICHUM MPUUHNHY COTHEYHOTO 3aTMEHUS (010K
E). Mcnionb3ys pe3ynbTaThl MPEAbIIYHIero SKCIIEPUMEHTA, OHH JIETKO 00BSCHSIIOT COJIHEUHOE
U JIyHHOE 3aTMEHHUSL.

Pexomenoayuu. Hccneoosanue-2 mooicem Ovimb GbINOJHEHO MeMOOOM KapyCeu:
2pynnam paszoalomcs. uzoopadcenus u3 yY4eOHuKa u yucmole AUcCmvl. Y4acmHuKku epynn
ommeyam Ha JAUCMKe NPUYUHY BO3HUKHOGEHUs HAOM00aemozo seienus. Jlucmku
nepeoaromes om Spynnvl K 2cpynne HO 4YdcO8OU Cmpeike ¢ nomowwro yuumensd. Taxu.
00pazom, IUCMKU KAK HA Kapyceiu Npotos 8ce 2pYynnvl, 8036PAWAIOMC K c80ell 2
Yuumens npuxpennsem ux k docke, u 6ece knacc oocyscoaem omeemul. O0gyaicoegie Mo,
npogecmu U ¢ NHOMOWbIO BONPOCOB U3 YYEOHUKA.

IIpensaraemblie Ta0IUIBI U cXeMbl. BrIomHsAeTCS 3a1aHAe, TAHHOE B P

TEHb», «IONyTeHbY, «3aTMeHue CosHa». 3agaHue MOX
CIIEyIOIIeH TaOIHIIBI:



MonHan
TeHb

JlyHHOE

3aTMeHune 3aTmeHune

ConHeyHoe

OnHOBPEMEHHO MOKHO POBECTH CPaBHEHHE C TOMOIIBIO AnarpaMmbl BeHHa.
[Ipeanonoxenus, BEICKa3aHHBIE B HaYaJle YPOKa, CPABHUBAIOTCS CO 3HAHWAMHU, IPHOOPETEH-
HBIMH aKTHBHOM JIESITEBHOCTBIO BO BPEMS YPOKa.

OuennBanmne. [{71s1 onpeaeaeHus CTENCHN TOCTHXKCHUS NTOCTaBICHHON 11eIM 00y4eH s
MOJKHO BOCTIOJIb30BaThCsl CIECIYIONIUMHI KPUTEPUSIMH.

Kputepuu oLleHUBaHUSA: 00bsACHeHUe, NpUMeHeHUe, OeMOHCTNPAYUsL

1 ypoBennb

I1 ypoBenb

111 ypoBeHb

IV ypoBenb

He moxeT 00BsCHUTH
Ha OCHOBE 3aKOHa
IPSAMOJIMHEIHOTO
pacnpocTpaHeHHs
cBeTa 00pa3oBaHUE
TEHH, COJIHEYHOE U
JIYHHOE 3aTMEHHSI.

C nomouisto yuurens
0OBSCHSET Ha OCHOBE
3aKOHa MPSMOJIH-
HEHWHOTo pacrpoc-
TpaHEeHUsI CBEeTa
oOpa3oBaHKE TEHH,
COJIHEYHOE U JTyHHOE
3aTMEHHSI.

B ocHOBHOM BepHO
0OBSCHSET Ha OCHOBE
3aKOHa MPSMOJIH-
HEWHOTO pacrpocTpa-
HEHHs CBeTa 00pa3o-
BaHME TCHH, COJTHEY-
HOE 1 JIyHHO®
3aTMEHHSI.

IMonpobHO 00BsCHSIET
Ha OCHOBE 3aKOHa
MPSIMOJIMHEHHOTO
pacnpocTpaHeHHs
cBeTa 00pa3oBaHUE
TEHH, COJTHEYHOE U
JIyHHOE 3aTMEHUS.

OmuboYHO COCTaB-
JISIET ¥ peliaet 3a1auu
Ha [pHMEHEHHe
3aKOHA NPSIMOJIMHEN-
HOTO pacmpocTpa-
HEHMS CBETA.

C nomouipro yuurens
COCTaBJIAET U PEIIaeT
3a7la4M Ha IPUMEHe-
HUE 3aKOHA TMPSIMOJIH-
HEHHOTo pacpoc-
TpaHEHHS CBETa.

Jonyckas HeOoJIbIIINE
OIIMOKH, COCTABIIIET
U pellaeT 3aJa4u Ha
MpUMEHEHUE 3aKOHA
MIPSIMOJIMHEHHOTO
pacrpocTpaHeHHs
CBeTa.

CocraBnser U pemaer
3a7a4u ¢ IpUMeHe-
HHUEM 33aKOHa NPMO-
JINHEMHOTO pacnpoc-
TpaHEHHs CBETa.

C noMouibo yuuTesst
MIPOBOJAUT IPOCTHIMU
MpHUOOPaMH OMBITHI C
NpUMEHEHHEM 3aKOHa
TPSIMOJIMHEMHOTO
pacIpoCTpaHEeHUs
CBETa.

C ommbkamu
TIPOBOJUT NPOCTHIMH
pUOOPaMH OIIBITHI C
IIPUMEHEHUEM 3aKOHa
MPSIMOJIMHEHHOTO
pacmpocTpaHeHHs
CBeTA.

B OCHOBHOM BEpHO
MIPOBOJMUT MPOCTHIMH
pUOOPaMH OIIBITHI C
IIPUMEHEHUEM 3aKOHA
MIPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs
CBeTa.

IpocTeiMu pudopa-
MH TIPOBOJIHT OITBITHI
¢ IPUMCHEHUEM
3aKOHA NPAMOJIMHEH-
HOTO pacrpocTpa-
HEHHUS CBETA.

B koHIie ypoka pabodmne JINCTKU COOUPAOTCsI ¥ JOOABIISIOTCS B ITIOPT(HOIHO YHALHXCSL.

VYpoxk 49 / PEHHEHHUE 3AJTAY
Ha ypoke MOXHO BBINOSTHUTG 33JaHUS U3 yIpaxHeHus 3.1.
1. OtBer: TemoBble UCTOYHUKU CBETA: PacKaJEHHBIN
MeTajll, JlaMIa HaKalMBaHUS M IUIaMs  CBEYH.
XosoHBIE UCTOUHUKU CBETA: MOHUTOP KOMIIBIOTEPA,
CBETJITYOK U PEKIAMHBIN POXKOK.
2. Otset: TeHb U NONYTEHb OT Ms4a, MOITY4YEHHBIE HA
9KpaHe, N300pa’KeHBI Ha PUCYHKE.




* 3 3. OtBet: CoOoTHOIIIEHNE MEXAY JUIMHAMU TeHEH OT BEPTHKAIBHO MOCTAB-
.4  JICHHOTO IIpeaMeTa IPU €0 OCBEIICHUN CBETOM 13 ToueK 1, 2, 3 u 4 Oyner
cnepyromum:  Ly> L3> Ly> L.

1 4. OtBer: IlomHoE comHeYHOE 3aTMEHHUE OyAeT
wikzg ,O Habmomateess ¢ 3emum, korma Jlyna Oyzer
»n @ °'  haxomuees B Touke 4.

o 5. OtBert: BricoTa 3manust 60 MeTpoB.
6. OrtBer: HaBec mHam BXxogoM B 3aaHUE
ocselaercsi [Bymsi oHapsMu. Majpyuk MOJi HAaBECOM HAXOAUTCS B
30HE MoJaHOM TeHu. OTBET A.
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Ypok 50 / Tema: CKOPOCTh PACIIPOCTPAHEHMS CBETA U
CIHOCOBBI EE U3BMEPEHUS

1.1.1. PazbsicHsIET 2IIEKTPOMAarHUTHBIE (MATHUTHEIE, CBETOBEIE), aTOMHEIE

U SICpPHBIC SBJICHHS, IPUYUHBI X BO3HUKHOBEHUS.

1.1.2. CocraBisieT U pemaer 3alauu, OTHOCAIINECS K JJIEKTPOMarHUTHBIM
MMoacranmapTsl (MarHUTHBIM, CBETOBBIM), aTOMHBIM H SIA€PHBIM SIBICHUSIM.

3.1.2. OnpenensieT 3aBUCUMOCTh MEXKIY (DH3UICCKHUMU BETHYHHAMU,

XapaKTepHU3YIOUMMH 3JI€KTPOMAarHUTHbIE (MAaTHUTHBIE U CBETOBBIE),

AQTOMHBIC U SICPHBIC SBICHHS.

o OOBACHSIET MEXAHU3MBI H3MEPEHHUA CKOPOCTHU CBETA ACTPOHOMUYECCKUM
1 Ta0OPATOPHBIM METOAAMH.
PeSyJ]LTaTbI e Ha IpuMepax pasbsACHACT MAKCUMAJIBHOCTE CKOPOCTH PACIIPOCTPAHEHUS
00y4eHust CBETa B BaKyyMe H3 BCEX CKOPOCTEH, CYIIECTBYIOIINX B IPUPOIE.
e Pemaer TIPOCTBIC KOJIUYECTBEHHBIC 3aa4H I10 OIIPEACICHUIO CKOPOCTH
pacmupocTpaHeHUs CBETA.
MoTHBAIMIO MOXKHO HayaTh C JIEMOHCTPalMd KOPOTKOTrO BHaeodparMeHTa o Tpose.
MoHO 00paTHTBCS K KJIACCY CO CIEAYIOIUMU BOIPOCAMH:
- Kaxue ssBnenns HaOIr0Mat0TCS BO BpEeMS TPO3bI?
- Ilo kako¥l mpuYMHE BO BpEeMs I'PO3bI CHAYana MbI BHIUM BCIBIIIKY, @ Y€pPe3 HECKOIBKO
CEKYH/I CIIBIIIIAM TPOM?
- Yro Takoe ckopocTs? MOXKHO JIH, BOCIIOJIb30BABIINCH MATEMAaTHUECKUM BBIPAKCHUEM JUIS
CKOPOCTH, BBIYMCIIUTH CKOPOCTh PaCIPOCTPAHEHHSI BCIIBIIIKHI ?
OTBeThl ydYalMxcsi BBICIYIIMBAIOTCS M OTMEYAIOTCS. YUYWTENb MHUINET Ha JIOCKE
HCCIIeI0BATENbCKUI BOIPOC U 03BYUUBAET €rO.
HccaenoBarensekmii Bonpoc: Kak modicHo onpedenums CKOpOCHb pacnpocmpanenus ceema?
Ha stoMm 3Tane ypoka y4aiiuecsi BHUMaTeIbHO U3y4aloT U3 y4eOHMKa MaTepuall 00 onpe-
JIENICHIH CKOPOCTH pactpoctpaneHust ceera (00k C). OHM 3HAKOMSATCS C ACTPOHOMHYEC
KUMH U 71a00paTOPHBIMU MeToaamu e HaxoxIeHusA. C IMOMOINBIO CIEAYIOINX BOIL
MOYKHO 0OpaTHTh BHUIMAHNE yYalIUXCsl HA CaMO€ BAXKHOE B 3yUCHUHU el
¢ UT0 Ha3bIBAIOT CBETOBBIM JTy4OM?
o C KaKMMH UCTOPHUUECKUMH CBEJCHUSAMHU 00 OTIpEeIeTIEeHNH CKOPOCTH PACII
BBl 3HAKOMBI?
o [IpuBenute mpUMEpbl, yKa3bIBAIOUIME HA OYEHb OOJBII
CKOPOCTSIMH 3HAa4YeHHE CKOPOCTH CBETA.
¢ Kak Obl1a aCTpPOHOMHUYECKHM METOJIOM OTIPEJICIICHA CKO
» Kak 1abopaTopHBIM METOIOM OBIJIa OTpeIeeHa CKopd
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Jlng moBbIIIeHNs KadecTBa OCBOSHHS MaTepHajia MOXKHO BOCIIONIB30BATHCS MAaTEPHATIOM
MYJIbTUMEUHHOTO YUeOHUKA.
Jlanee 3amosHSIETCS MPUBEAEHHAS HUKE TaOJIHIIA:

Ne Onwvim no onpeodenenuro Kopomxoe THonyyennoiii  Kaxum memooom
CKOPOCMU PACNPOCMPAHEHUS.  COOEPIHCAHUE ONbIMA  Pe3yabimant Ovi1 nonyyen
ceema
1 1. AcTpoHOMHUYECKHI METOJ
2 2. JJabopaTopHBIi METOT,
Ha sTame TBOPYCCKOI'0 IPpUMCHCHUA PCIIACTCA CIACAYIOMIas 3ajia4da:
Jlano Pewenue Buiuucnenus
N=720 v=A4LNn. | y=4-8633u-720-12,67= = 315014717~
L=8633 M ¢ ¢
n=12,67= v—?

Pesynbrar 06CcysKaeTcst HA OCHOBE BOIIPOCOB M3 UCCIICIOBaHHSI.

IIpeanaraemple TA0JMUIBI W CXeMbI: 3aJaHue, JJAaHHOE B OJI0Ke yd4eOHHMKA, CITY>KHT
CaMOCTOSATEILHOMY 000O0IIEHHIO yJalMUCS OCHOBHBIX 3HAaHUH, MPHOOPETEHHBIX B TEUEHHUE
ypoka. B kilaccax ¢ TEXHHYECKMM OCHAI[CHUEM YUYHTENlb MOXKET MPEIJIOKUTH BBHINOTHEHUE
3aJjaHusl B MHTEPaKTUBHOI (hopMe ¢ MOMOIIbI0 0JJHOM U3 nporpamm — Activinspire, Mimio,
Power Point. B oa3roM ciyyae yuamuecs MOTYT CaMOCTOSTENBHO OTMETUTH B
COOTBETCTBYIOIMX YaCTAX HIIEKTPOHHOM JOCKHM 3HAYEHMS KIIOYEBBIX CJIOB. 3aaHHE MOXKHO
BBITIOJIHATH € TOMOIIBIO PUBEAEHHBIX HIKE CXEM:

CkopocTh cBeTa OmnsiT Pemepa OmnbiT ©u30

B crenyromiem 3a1aHuM ONPEACIISIOTCS COOTBETCTBUS.

CKOpOCTh pacmpoCcTpaHeHust | 2,25 108 m/c |
CBETa B BaKyyMe

CKOpOCTb PacrpoCTpaHEeHUs | 1,95 108 m/c |
cBETa B BOJE

CKOpOCTb PAaCIPOCTPAHCHHUS. 2,0 10°wm/c

cBeTa B aMase
CKOpPOCTB pacmpoCTpaHEHHS o)
CBeTa B KaHAJICKOM bab3ame 3-10°m/c |
CKOpOCTb PacCIpPOCTPAHEHUS

108
CBeTa B CTEKJIe | 1,25 -10°m/c |

DJIEKTPOHHBIE Pecypchl
1. https://www.youtube.com/watch?v=vt7lxyZEXMs)
2. https://www.youtube.com/watch?v=qsLqgQC52NTY

OuenunBanmne. {715 onpeaeseHus CTENICHN TOCTIKEHNS TTOCTaBICHHON 1€ 00y4eHHs
MO>KHO BOCIIOJIB30BaThCS CIEAYIOMUMH KPUTEPHUIMU.
Kpurepun oneHUBaHUS: 00bsACHeHUe, pa3bicHelue, peuleHue 3a0ay

1 ypoBennb II ypoBennb 111 ypoBennb
3arpyassercs o0bsac- | C ommbkamu 00bsc- B ocHOBHOM BepHO
HHUTh MEXAHU3M U3Me- | HSET MEeXaHU3M 0OBSACHSET MEXaHU3M
PEHUSI CKOPOCTH HU3MEpEHHs CKOPOCTH | M3MEPEHUs CKOPOCTH
CBeTa aCTPOHOMHUEC- | CBETA aCTPOHOMH- CBETa aCTPOHOMEUEC-
KUM ¥ Ja0OpaTOPHBIM | 9eCKUM U Jabopa- KHM H JaQopatop
METOJaMH. TOPHBIM METOJIaMHU. MeToa




Omnbo9HO pazbsic-
HSET Ha IpUMepax
MaKCHUMAaJIbHOCTH CKO-
pOCTH CBeTa B BaKy-
yMe U3 BCEX BO3-
MOXHBIX CKOPOCTEH B
TIPUpPOJIE.

YacTuyHO BEpPHO
pa3bsICHSET Ha Mpu-
Mepax MaKcUMallb-
HOCTb CKOPOCTH CBETa
B BaKyyMe U3 BCEX
BO3MOXKHBIX
CKOPOCTEH B IPUPOJIE.

B ocHOBHOM BepHO
pa3bsICHSET Ha Mpu-
Mepax MaKcu-
MAaJIbHOCTh CKOPOCTH
CBETa B BaKyyMe 3
BCEX BO3MOXKHBIX
CKOPOCTEH B IPUPOJIE.

Bepho pa3zbschser Ha
TpuMepax
MaKCHUMaJIbHOCTb
CKOPOCTH CBETA B
BaKyyMe U3 BCeX
H3BECTHBIX CKOpOCTEH
B IIPHPOJIE.

He ymeer pemarts 3a-
JlayM Ha oNpeJeeHne
CKOPOCTH pacrpoc-
TpaHEHHs CBETA.

3arpyaHseTcs pelaTb
3a/1auM Ha ornpeee-
HHUE CKOPOCTH
pactpocTpaHeHHs]
cBeTa.

YacTtuuHO BEpHO
pelaeT 3a1auu Ha
ornpezeneHne
CKOPOCTH pac-
MIPOCTPAHEHHUS CBETA.

TouHo pemaeT 3a1auu
Ha onpeJiesieHue
CKOpPOCTH pacipoc-
TpaHEHHUs CBETA.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.

Ypox 51/ PEHHEHUE 3ATIAY

Ha ypoke MOXHO BBITIOJTHUTD 331aHHS U3 YIPaKHEHU 3.2

1. Mano IlepeBon Pewenue Boruncnenus
L ~59-10°km 59-10%%M L 59-10%%Mm
M t=- t = ——— = 19667 c = 5,46 4ac.
c=3-108€;t—? ¢ 3-108C
OtBert: t = 5,46 saat.
2. Jlano ITepeBon Pemenue Brraucnenus
— . 7 — M
t=43ron 136-10% | L=ct L=3-108=-13,6-107c =
c=3-108% L —? c
c =40,8-10"M = 4,08 - 10" 3km.

Orset: L = 4,08 - 1013kMm.

3. OtBer: B momenT BhIxoaa ciyTHHKa Mo m3 tenm HOmmtepa
3eMiIsd HaXOIUTCSA B TOUKE 2.

4. OtBer: 3Be3/pl, KOTOPhIC BHIHBI Ha HEOC KaK CBETAIIMECS
TOYKH, HAXOAATCA OT 3CM.]'II/I Ha pacCTOAHUAX B COTHHU CBETOBBIX
neT. OIWH CBETOBOM roJl — 3TO PACCTOSIHAE, Ha KOTOPOE CBET
pacIpocTpaHsaeTcsi Co CKOpocThio ¢ = 3. 10% m/c 3a ogun roa. D10
3HAYHT, CBET, KOTOPBIN U3ydacT aCTPOHOM ceifuac, ObLT U3Ty4CH
3BE3/I0i COTHU CBETOBBIX JICT HA3a/l.

5. OtBer: Eciti 651 cBET pacripocTpaHsuICsi MTHOBEHHO, TO MBI BUZIETIH ObI Ha 8 MUHYT paHbIIe
HE TOJBKO BOcxo, HO U 3akaT ComHua. [ToaToMy Bce siBIEHHS, CBA3aHHBIE C TOCTIKCHUEM
cBeta ot ColHIA O 3¢MHOI MOBEPXHOCTH, TIPOUCXOAMIIH OBl Ha 8§ MUHYT paHbIIIe U MBI OBl

HUYETO HE MOYYBCTBOBAJIH.
6.0tBeT: C) U1 = U3 > Uy

Ypox 53 / Tema: BAKOH OTPA’XKEHUSA CBETA

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHEIE

HoacranmapTol
A ap 1.1.4. Pa3bsicHseT cOOpaHHYIO HHPOPMAIHIO O 3aK0H(@Hocm
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), ATOMHBIX H 5
e [IpocThIMU OIIBITAMH 0OOCHOBBIBAET 3aKOH OTP!
Pe3yabTaThl ¢ Pa3nuyaeT 3epKajibHOE OTPAKEHUE CBET:
o0yuenust e COCTaBIISIeT ¥ pelllaeT KauecTBEH

OTpPAXXCHHUA CBETA.

1 AACPHBIC SABJICHUSA, IPUYUHBI NX BOSHUKHOBCHUA.




MoTHBAIMIO MOXXHO CO37aTh IMPOBEJICHHUEM SKCICPUMCHTAIBHOrO 3amanusa. C 3Toi
LIENBIO K JOCKE MPUTJIAINAIOTCS TPU YUYCHHUKA., YUUTEIh OJTHOMY M3 HHX Bpy4yaeT KapMaHHBIN
(hoHapuK (WK TOPAMIYIO CBEUY), a ABYM JPYTHM IO 3epKally U TacT TaKoe 3aJaHHe:

— 3epkala pacrtoiIoKHTe TaK, YTOOBI CBET, MAJAIOIINI Ha MMOBEPXHOCTH IIEPBOTO 3€pPKaa, OT-
pakajcsi BO BTOPOM 3epKaie.

Ha sToMm »Tame MOXHO TIPOBECTH W APYroe MpakTHUecKoe 3amanue. Hampumep, MOXXHO
JaTh HECKOJIBKUM YYCeHUKaM 3aJaHre M0 OYepend MOMYyYUTh C MOMOIIBIO TUIOCKHX 3epKall
CBETOBBIC IISITHA HAa CTEHE OT IUIAMEHU CBEYH. YdUaruecs HaOII0MaloT, KaK MpH U3MCHEHUH
HANpaBJICHUS MaJAI0IIEero Ha 3ePKajo CBETOBOIO JIyda U3MEHSICTCS MOJI0KEeHUE TIsITHA. OIbIT
MMOBTOPSIOT, 3aMCHHUB 3EPKAJIO0 YCPHBIM DKPAHOM, M Y4YaIlHecs HaOII0al0T OTCYTCTBHE
OTPAXXCHHOI'O IIATHA. Takue 3aJaHusa  y4dalllueCs BBIIMOJTHAIOT C DJHTY3WasMOM, a i
(hopMupoBaHUs IPOOIEMBI UM CIIEYET 3a7aTh BCIIOMOTaTeIbHBIC BOIPOCKI, HATIPUMED:

— YT0 SIBHJIOCH IPUYMHOW BOZHUKHOBEHUS CBETOBOT'O MSATHA HA CTCHE?

[pumeuanue: ¢ Kiaccax ¢ MeXHUYECKUM OCHAWEHUEM MONCHO 3apaHee Nnoo2omoeumy
8bINOJHEHUE 1M020 3A0AHUsL HA UHMEPAKMUBHOU 0OCKe.

MHeHus ygaimuxcs BEICTYIIUBarOTCA. Ha JoCcKe 3aIHChIBAIOTCS HCCIICAOBATEIIECKIE BOIIPOCHL.

HccaenoBarenbekuii Bompoc: Kax ompadsgxcaemca ceem om 21a0KuX, 3€pPKATbHbIX
nosepxrocmeti? Kaxomy 3akoHy noouunsaemcs ompaicetue cgema?

VYyamuecss nenaTcs Ha TPYNIBl U MOMYYaroT 3aJaHUe BBIMOTHUTH HccienoBanue «Kak
CBET OTPaXKaeTCsl OT 3epkajia?» u3 0J0ka B yueOHnka. OMHOBPEMEHHO YUUTENb 00pAIaeTCst
K HUM C BCIIOMOTaTCJIbHBIMU BOIIPOCAMMU:

- Kak MoxHO Ha3BaTh Jyd, UCXOIAIIMA U3 MCTOYHHMKA CBETAa W MAJAIOIUKA HAa TUIOCKOE
3epKao?

- Kak Mo>xHO Ha3BaTh JIy4, OTpa)KEHHBIHN OT 3epkana?

- KakoBo coOTHOIIICHHE MEXIy yriamu, 00pa30BaHHBIMU MAJAIOIIUM JIYUOM, JTYIOM OTpa-
KEHHBIM U TIEPIICHIUKYIISIPOM, BOCCTAHOBJICHHBIM B TOYKE MaICHUS JTy4a?

- Kak M0>xHO 0000IIHTE SBICHUE OTPasKEHUS CBETa OT IDIOCKOTO 3epKaa’?

VYyamnmecss cTposAT B pabOYHX JINCTKAX YKa3aHHYIO HH)KE CXEMY H JIOTHCHIBAIOT HA3BaHUS
JIydel U YIJIOB:

Ilpumeuanue. /na  uinoanenus  9mo2o0 |.a D Cooape
uccie008aHusi He  mMpeOVIOmca — ChneyuanbHvle BO—
aabopamopHble NPUGOPbLL, NOIMOMY €20 MONCHO BC—
8bINOTHUMb 8 OOMAULHUX YCTOBUSIX. o Jg a—

Jns  pa3BUTHS ~ TBOPYECKOTO  MBIIIJICHUS #-
YYalIUXCsl Y4YUTENb OOpamaeTcss K HHM C E

BorpocaMu «I'ie MOXKHO BCTpeTuTh?», «UTO 3HAETE
1po...7», «I'1e MOYKHO HCTIONIB30BATb.....7», «KakuM criocoOoMm....7»
Bo Bpemst rcciiefoBaHus ydanecsi OTMEUaloT e€ pe3ynnbTaThl B paboUnX JIMCTKaX.
JAn¢depenuupoBanHoe odydeHne. YUeHUKH C HU3KMMH pe3yjbTaTaMu OOydeHHUS U
YYCHUKH C OTpaHMYCHHBIMH (PU3MYECKUMHU CIIOCOOHOCTSIMH MOTYT HApHUCOBATh B pabouu
JIICTKAX COOTBETCTBYIOIINE NCCIIECOBAHHUIO PUCYHKH WM HAIMCATh O HEM CBOE MHEHH
Jlugepsl TpyNI BBICTYHAIOT ¢ KOPOTKUMH MPE3CHTALMSIMH. OpFaHI/I%TCﬂ oQcyxngHue
HCCIIEA0BAaHNS Ha OCHOBE BOIIPOCOB U3 y4EeOHUKA.
Teopernuecknit Marepuan u3 6Joka C ydeOHHKA MPOCT M TOCTYII 09T
0B

YCBOEHHEM Y ydalllUXcsl He BO3HUKHET cliokHocTeil. Ho cnenyer HarfomMum
CJICTYOIINX MOMEHTOB B M3Y4YECHHH TEMBI:
1) Kak onpenensitorcst yribl MaJeHus U OTPaXKeHUS;

1 OTp

2) Kakoe cOOTHOIMIEHHE CYIIECTBYET MEKIY YIJIAMH II CHUS,
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3) Iagaromuii M OTpaKCHHBIM Jydd JI€XKAT B OJHOW IUIOCKOCTU C MEPIEHANKYIAPOM,
BOCCTaHOBJICHHBIM M3 TOUKH IAJICHUS Jyda Ha TPaHUILy pasjierna JByX Cpel.

IMpu gemMoHcTpanusx 3epKaibHOTO U JU((Y3HOTO OTPAKEHUS! Y YHAILIMXCS MOYKET BO3HHUK-
HYTbh MHEHHE, YTO 3aKOH OTPaKEHHS COOIOAAETCSI TOJIBKO JUTS 3€PKaIbHOTO OTPAKEHUSI, & TIPH
J(dy3HOM OTpaKEHUHM OH HE COOJIONAeTCs. YUHTeNb JOJDKEH OOBSICHUTH YYall[MCS, YTO
Jy4d CBeTa, OTPaXEHHBIE OT KaKIOW MHKPOCKONMYECKOH YacTH HEPOBHOHM ITOBEPXHOCTH,
pacripoCTpaHsasaACh B pa3HbIX HAIPaBJIICHUAX, PACCECUBAIOTCA, ITOOTOMY CBETOBOI'O IIATHA HET.
YunTenp HaOMHMHAET MPEATION0KEHHS yUYalliXcs, BEICKa3aHHBIE B HadaJle YpoKa, M CpaB-
HHUBAET UX CO 3HAHUSIMH, MPUOOPETEHHBIMU BO BPEMsI aKTHBHOM JIESITEITBHOCTH Ha yPOKE.

Hauee BeimonHsieTcs uccnenoanue «[IpoBepuM 3akoH oTpakeHus cetay (010K E). Ono
OCYIIECTBIISICTCS JIETKO, TaK KaK MIPOBEPSIETCS ABJICHUE, C KOTOPHIM YJaIlINeCs CTaIKUBAIOTCS
€XKeJIHEeBHO. Tak, OHM CaMOCTOSTENIbHO OOBSCHSIOT OTPaKEHHE CBETa OT 3€PKAIBHBIX H
moT0OHBIX eMy TmoBepxHOcTei. OOCyXIeHHe HCCIIEIOBAaHMS IPOBOAMWTCS Ha OCHOBE BOII-
POCOB, TaHHBIX B yYEOHHKE.

JuddepenunpoBannoe o0yuyeHne. YUCHHKAM C BBHICOKHUMH pe3ylbTaTaMU OOY4EHHUS
YUUTENb MOXET IPEUIOKHUTh BBITIOJHEHNWE aJbTEPHATUBHOIO HccienoBaHus. Harmpumep,
00BSCHEHNE MPUYNHBI OTPAKEHHUS] CBETOBOTO JIyda OT IIOBEPXHOCTH BOBI.

JJIeKTPOHHBbIE pecypchl
1. https://www.youtube.com/watch?v=ulUy PgTCvo
2. https://www.youtube.com/watch?v=8 WEtExJjTh0

OHeHI/IBaHHe. I[J'IS[ OMpeACICHUA CTCIICHNU JOCTUKCHUA IMOCTaBJICHHOM e 06yqu1/1;I
MOXHO BOCIIOJIB30BATHCA CICAYIOIINUMHA KPUTCPUAMMU.
KpI/ITepI/II/I OIICHUBAaHUI 0608H0661HH€, pasiudue, peueHue 3a0ay

I ypoBenn

II ypoBenn

I1I ypoBennb

IV yposenn

IIpocTbiMu ombITaMK
000CHOBBIBAET C TO-
MOIIBIO YUUTEIIS 3a-
KOH OTpa)KeHUsI
cBeTa.

IIpocteiMu omBITAMU
YaCTUYIHO BEPHO
000CHOBBIBAET 3aKOH
OTpakKEeHHMsI CBETA.

IIpocThIMHU OTIBITAMH
B OCHOBHOM BEPHO
000CHOBBIBAET 3aKOH
OTpakKeHHMsI CBETA.

IIpocThIMU OTIBITAMH
MPaBHIBHO
000CHOBBIBAET 3aKOH
OTpakKeHHMsI CBETA.

C noMouiblo yuuTesst
pasngaer 3epKab-
HOE OTPaKEHHE OT
nuddysHoro
OTpa)kKeHHsI CBETA.

HacTHYHO BEpHO
pasnuJaer 3epKalb-
HOE OTpa)KEHHE OT
addysHoro
OTpaKEHMsI CBETA.

B ocHOBHOM BepHO
pasnmJaer 3ep-
KaJIbHOE OTpayKeHHe
ot nuddysnoro
OTpa)kKEeHHMsI CBETA.

TouHo pa3nuuaeT
3epKanbHoe
OTpakKeHHe OT
addysHoro
OTpaKEHHMsI CBETa.

He MoxeT cocTaBUTh
H PEIIUTh
Ka4eCTBEHHBIE 32129
10 TIPUMEHEHUIO
3aKOHA OTPAKEHHS
cBeTa.

HacTHYHO BEpHO
COCTaBIISICT U PEIIacT
Ka4yeCTBEHHBIE 3a/1a41
10 TIPUMEHEHUIO
3aKOHA OTPaKEHMs
CBETA.

B ocHOBHOM BEPHO
COCTaBJIACT U peIIacT
Ka4CCTBCHHBIC 3a]aun
10 TIPUMEHEHHUIO
3aKOHA OTPpaXXE€HUA
CBCTA.

IIpaBuibHO cocTaB-
JIIET U TOYHO pelIaeT
Ka4yeCTBEHHBIE 33/1a4H
10 IPUMEHEHHIO
3aKOHA OTPAXKEHUS
CBETa.

B KOHIIC YpOKa pa6oqne JIMCTKH CO6I/IpaIOTC$I u HO63BJ’I$IIOTC$[ B HOpT(I)OJ'II/IO yJdammxcs.
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Ypok 54/ Tema: HOCTPOEHUE U30BPAXKEHUSA
B IIVIOCKOM 3EPKAJIE
1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE

U siZICpHBIE SIBJICHUS, IPUYMHBI UX BOSHUKHOBEHUS.
1.1.4. Pa3bscHseT cCOOpaHHYIO HHOOPMAIIHIO O 3aKOHOMEPHOCTSX JJICK-

oacranaapTol >
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), ATOMHBIX U SICPHBIX SBICHUM.
3.1.1. Ucnonp3yeT mpuOOpPHI LISl M3yUeHUSI JIEKTPOMArHUTHBIX
(MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIIEPHBIX SBICHUM.
¢ Ha npumepax 00bsICHAET IOCTPOCHHE H300paKeHHs B ILIOCKOM 3€pKalle,

Pe3yabsTaTsl OCHOBaHHOE Ha 3aKOHE OTPa)KEHUsI CBETA.

o0yueHust e COCTaBIIIeT U pelllaeT KaYeCTBEHHBIE 3a/1a41 110 ITOCTPOSHUIO

M300paKEHHS B IUIOCKOM 3€pKaJle.
MOTHBAIIMIO MOXXHO CO3JIaTh CICAYIOUIMM 0O0pa3oM: MOCIE pasjeiicHHs ydJalluxcs Ha
TpyNIbl UM pa3laloT IJIOCKUE 3epKala U MPOCIT MOCMOTPETh C MOMOLIBIO 3TUX 3€pKall Ha
OJIHOKJIACCHUKOB U3 TPYMIbI, CUIAIIEH mo3aau HuX. OJHOBPEMEHHO 3aJJal0TCsl HAMPaBJISIO-
LIME BOTIPOCHI:
- Koro u3 roBapumeit Bel BuanTe B 3epkaie?
- [Jouemy HE BUIHO APYTHX YIACTHUKOB IPyMbl? UTO BB YBHUIENH B 3epKajie: TOBAPHUIIA HITH
ero n3oopaxeHue?
- Kak MeHsieTcs monoxeHne n300pakeHus TP MPUOIIKCHAN U YIAJICHUH 3epKaja OT ria3?
HccaenoBarennbeknii Bonpoc: Kaxoe uzobpasicenue nouiyuaemces 8 nioCKom sepkane?
HccnenoBanue BHIMONHAIOT B /1Ba 3Tamna (610K B):
1. Tlonp3ysCh MPUHITUTIOM CO3JIaHUSI OJJUHAKOBBIX BO3MOYKHOCTEH B 00yUEHUH, BBITTOJIHACTCS
uccienoBanue «I e momyyaercs n300pakeHue mpeaMeTa?y Ydanmiecs pa3MeIaT CBeuy Ha
TOM MeECTe, € C OPYroil CTOPOHBI CTEKJIa BHIHO H300paKCHHWE TOPSAIICH CBEYH. DTOT
AKCIICPUMECHT BBI3BIBACT Y YJalIuxcs 0onbIIoi naTepec. OHU Y4epTAT CXeMy SKCIICpUMEHTA B
pabodrie TUCTKU. YUUTENh KOHTPOJUPYET M HAMpaBJsieT pabOTy TPYII, YKa3biBas, Ha 4TO
ClIeyeT 0OpaTUTh BHIMAaHUE:
- Ha BEpHOE OMpejielieHue PAcCTOSHUN OT MpeAMeTa N0 3epKalla U OT H300paKeHUs N0
3epKana;
- Ha BEPHOE OMpEeIe/ICHUE 001aCTH BUINMOCTH U300paskeHHUS,
- Ha BBICHEHUE DPABEHCTBA pPAaCCTOSHUS OT MpeAMEeTa [0 3epKaja W pacCTOSHUS OT
nU300pakeHHs 70 3epKaja.
2. YcBoeHHE HOBOTO Marepraia. MoxeT OBITh IPUMEHEH METOJ| «3Ur3ar»: OIPEACISFOTCS
«POJAHBIEY» IPYMIBI U TPYIIIEI «IKCIEPTOBY», KOTOPHIM MOXHO AATh CIEAYIOLIUE 3a1aHuUs:
I rpynma: CpaBHUTH pacCcTOSIHUE OT MPEIMETa J0 3epKaja C PACCTOSHUEM OT H300pakKeHUs 110
3epKana.
II rpymma: CxeMaTHYeCKH OCTPOUTh U300paKeHUE MPOU3BOIBHOTO JIMHEHHOTO TpeMEeTa B
MIJIOCKOM 3€pKaje.
III rpynma: MccnenoBath CBOMCTBA MIOCKOTO 3epKajia npu BeinmonHenuu MccnenoBanus-1.
IV rpynma: Onpenenuts B kKakoi o01acTi oOpa3yercs n300pakeHue.
B rpynmax «3KcnepToB» CBeICHUS 0000IAIOTCS B BUIC TAOJHUIIBL:
Ipynna 3aoanue Obwvsicuenue no cxeme | Hccredoganue
PaccrosiHue ot nmpenmera 10 3

| 3epKaja

rpynna | PaccrosHue OT H300paKeHHs
JI0 3epKaiia
I IMocTpoenne n306paxeHus
rpymma npeaMera P




1II CBolicTBa IUIOCKOTO 3epKana
rpymnmna

v OG6uacTb BUAUMOCTH
rpynmna 1300paxKeHust

B «poaHBIX» rpynmax cBepeHHs 00CyKAaloTcs M 00001maroTes B TabauIe:

Tpynna 3aoanue ObvsacHeHue no Hccnedosanue Ceoticmsa
cxeme
Bo Bcex ITocTpoenue
rpymmax n300paXkeHus B
IUIOCKOM 3epKaJie

['pymimer mpeacTaBisIoT cBOO paboTy. PaboTta xaxkaoi rpynimsl 00cyKaaeTcs, BOZHHKAIO-
[IMe BOIPOCH HCCIERYIOTCS. B 00CyKIeHHSIX BHUMAaHHE yIemseTcs NMPaKTHYeCKOMY 3Ha-
YEHUIO TOCTPOCHUSI N300paKeHHs B IIJIOCKOM 3epKalie.

VYyarmuecs: 3HAKOMATCS ¢ TEOPETHUECKUM MaTepuaioM u3 0J1oka C yuebHuka. [{nsg ycko-
PpeHUA nporecca YCBOCHUS HOBBIX 3HAHUH MOXKHO NIPOAEMOHCTPUPOBATE COOTBETCTBYIOIIIUE
MaTepHalbl U3 MyJIbTUMEIUHHOTO Y4eOHUKA.

Pexomenoauuu. B knaccax ¢ @vlcokumu pe3yibmamamit 00y4eHuss MONCHO GbINOIHUMb
makoe npakmuyeckoe ucciedosanue: 0eMoHCMPUpyemcs KaietiooCKon, Ha OCHO8E YEEeMHbIX
cxem 0aemcst KOpomKoe c6e0eHue 0 e20 CMpOeHUU, NOMOM CMABUMCI UCCIEA08aMeNbCKUL
sonpoc: Umo sensemcs NpuuUHOU NONYYeHUs OOUHAKOBBIX KAPMUHOK HA OOUHAKOBOM
paccmosnuu opye om opyed, NOAYHEeHHbIX U3 MEIKUX PA3HOYBEMHBIX OCKOIKO8 CMeKaa?

Buicnywas muenus yuawuxcs, MOJNCHO HPeOOAHCUMb UM POPMYLY ONsl OnpeoereHus

. 360°
quCcaa u300padxicenull 8 08yX 3epKaiax 8 3asUCUMOCmU om yena mexcoy Humu: N = - 1,

20e N — uucio uzobpasicenuil 8 3epKkanax, a — y2oa Mexcoy HuMu.

HUccnenosanue n3 6;10ka E «Kakas Touka Oyner BuaHa?» BeIIOIHAETCS B rpynmnax. Llens
WCCIIEIOBAaHUS — OCHOBBIBASCh Ha NPHUMEHEHWHM 3aKOHA OTPAXXCHHUS CBETA, OMNPEACIUTDH
00J1acTh BHJICHUSI M300paXCHUs MIPEAMETa B IFIOCKOM 3epKalie. 37ech 11e1ecoo0pa3Ho IpH-
BECTH NPHUMEPHI SBJICHUI M3 ITOBCEAHEBHOM KHM3HM, OCHOBAHHBIX Ha MPHUMEHEHUH IUIOCKHX
3epkai. HamprmMep, MOXKHO CIIPOCHTH O (PYHKITUH OOKOBBIX 3epKai aBToMo0mist. [1pu oOcyx-
JCHUH WCCIIENOBaHHMSA MOXKHO eIIE pa3 IOBTOPHTH 3aKOH OTPAXKCHHs CBETa, MOCTPOCHHE
n300pakeHHs B IJIOCKOM 3epKalie.

IIpensaraeMblie TaOJIUIBI U CXEMbI: 3a1aHUC U3 0JOKA yUeOHUKA MOKET OBITh BBIMOJIHEHO

Ha OCHOBE CJIE/IYIOLIECH CXEMBI:
Paccrosinue
IInockoe Paccrosinue acerom
3epKalIo OT npeMeTa
P 110 3epKana KEHUSI 10

Peduexcus. [IpoananuzupyiTte CBOIO IEATENHHOCTh HA OCHOBE JAHHBIX KPUTEPHUEB:
— Uro BO BpeMsl ypoKa CO3/1aJI0 TOJIOKHUTEIBLHBIE IMOIIMU?
— YTt0 OBI BBI OOJIBIIIC BCETO OIICHWIN Ha ypOKe? ’

— Kakoe 3amanue noiayymiocs Xysxe Bcero?
— Yr0 BEI HE TTOHAIU?
— Han xakum 3aanueM Hajio emé mopadboTars?

OuenunBanue. J{s onpenencHus CTENEHU T0CTHXE nocTta HOH 1I€
MOJKHO BOCTIOJTE30BAThCS CIEIYIONIMH KPUTECPHIMU.

yueH
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KpI/ITepI/II/I OLCHHUBaHUA! O6‘bﬂCH€HU€, peuierue 3a0a4

MIOCTPOCHUE
n300paxkeHus B
IUIOCKOM 3epKaile,
OCHOBaHHOE Ha
3aKOHE OTPaXKCHUS
cBeTa.

00BSCHSAET OCTPO-
CHUE U300paKEHUS B
IUIOCKOM 3€pKale,
OCHOBaHHOE Ha
3aKOHE OTPAKECHHS
CcBeTa.

0OBSICHSAET OCTPO-
€HHUE H300paKEHUS B
IUIOCKOM 3epKale,
OCHOBaHHOE Ha
3aKOHE OTPAKECHHS
CBeTa.

1 ypoBensn II ypoBensn 111 ypoBeHnn IV ypoBennb
3arpynHaeTcs Ha Ha npumepax Ha npumepax B Ha npumepax
npuMepax OOBSCHUTh | YaCTHIHO BEPHO OCHOBHOM BEPHO TIOJTHOCTBIO

0OBSICHSAET OCTPO-
eHHe N300paXkeHus B
IUIOCKOM 3epKale,
OCHOBaHHOE Ha
3aKOHE OTPAKECHHS
CBeTa.

He MoxeT cocTaBUTH
U PEeUINTh Kauec-
TBEHHBIC 3aJIa4yM 110
TOCTPOEHUIO
n300pakeHus B
TIJIOCKOM 3epKalie.

YacTuyHO BEPHO
COCTaBJIAET U PEIIaeT
Ka4eCTBEHHBIE 3a1a4n
IO TIOCTPOEHHIO
n300pakeHus B
TIOCKOM 3epKalle.

B ocHOBHOM BepHO
COCTaBJIAET U PEIIacT
KayeCTBEHHBIE 3a/1a41
IO TIOCTPOEHHIO
n300pakeHus B
TIOCKOM 3epKajle.

IIpaBuiibHO
COCTaBJISET U PEIIaeT
Ka4eCTBEHHBIE 331a4n
IO IOCTPOEHUIO
n300pakeHus B
TUIOCKOM 3epKalle.

B KOHIIC YpOKa pa60qne JIMCTKH CO6I/IpaIOTC${ u ,Z[O6aBJ'I$[IOTCH B HOpT(i)OJ'II/IO ydamuxcs.
I[OMallIHee 3aJJaHHue. HOI[HOBI/ITB MPE3CHTALIMIO HA TEMY «HpI/IMeHeHI/Ie IJIOCKUX 3€pKaJl B

KHU3HW.

Vpox 55/ PEHIEHUME 3AJJAY

Ha ypoke MOXHO BBINIOJIHUTD 33aHUsI U3 yHpakHeHus 3.3
1. OtBet: U3-3a paBeHCTBa yTIIIOB MaCHUS U OTPAXKEHHUS:

a=f - a+ﬂ=2a=50°;a=2=25°.

2

2. OtBet: ByayT BuaHbI TOukH 2 U 3, IONAaJAIOMIKE B IOJIE 3pEHUS
TJ1a3a, CMOTPSIIIETO Ha INIOCKOE 3epKaio nu3 Touku N.

3. OtBet: Bepusie yrBepxaerus — 2, 3, 4, 6.
4. Otsert: [locne oTpakenus npenmera AB
CHayJasa oT 3epKaja 1, moToMm oT 3epkaa 2
MOJTyYuTCs ero n3obpakenne A'B’.

5. OtBert: I'ma3, cMoTpsiuuii Ha TWIOCKOE 3epKaio u3 Touku O,
Oynet BuaeTh n3obpaxeHue npenamera AB nonHocThIO B ciydae,
n300pakeHHOM Ha PUCYHKe 1, BUETh 4acTbh N300pakeH!s B
cirydae 2 ¥ He OyIeT BUIETh H300pa)KeHUsI BOBCE B cirydae 3.

6. Otset: Jl5st TOro, 4TOOBI JIyd OTPA3HIICS OT IUIOCKOTO 3epKajia
TIOJ] TEM K€ YTJIOM, [0J] KAKUM Ia/iall Ha Hero, He0OX0MMO, YTOOBI
YTOJI MEXy MaJaioluM JIy4oM U INIOCKUM 3epKajoM ObLT paBeH
90°, - Jy4 IO/KEH TaIaTh HA 3€PKAJIO MEPIEHIUKYISAPHO €ro
II0CKOCTU. B 3TOM cityuae oH OTpa3uTcs MO TOH Ke JIMHUH, MO
kotopoii magan. Otset: Ha 30° B HanpaBennu 2.




Ypok 56 / Tema: COEPUYECKOE 3EPKAJIO

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.
1.1.4. Pa3pscHseT coOpaHHYIO HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-

IMoacTanaapTsl .
TPOMArHUTHBIX (MAarHUTHBIX, CBETOBBIX), AaTOMHBIX U SAECPHBIX SIBICHHH.
3.1.1. Mcnonp3yeT mpuOOpHI TS H3yYeHUSI HIIEKTPOMAar HUTHBIX
(MarHUTHBIX W CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.
¢ Paznmmuaer ceprdeckue U INIOCKUE 3epKaja.

Pe3syabTaThl o Knaccupuuupyer OCHOBHBIE 3IEMEHTHI CHEepPUISCKHUX 3epKall.

o0y4eHust e [IprBOANT IPUMEPHI LIMPOKOTO IPUMEHEHHUS CHEPHUUECKHX 3epKal Ha

TIPAKTHUKE.

MoTHBaIyst MOXKET OBITH CO3/laHa TAKMM MHTEPECHBIM CBEICHHEM: (paKel, OTIPaBIIsieMbIH
B cTpaHy mnpoBeaeHusi ONUMIUIICKUX Wrp, 3axuraercs B [perum Ha rope Omumm ot
COJIHEYHBIX JIydeH (MOXHO MPOJEMOHCTPHPOBAThH (parMeHT (uibMa 00 3TOM COOBITHH:
https:// www. youtube.com/watch?v=Y_ SreaWLHOwW). Poxnaercst ecTecTBEHHbIH BOIIPOC:

» Kax ¢aken 3aropaercst cam 6e3 ouara?

YauTtenb JeMOHCTPUPYET PUCYHKH € N300paKEHUSIMHI KapMaHHOTO (hOoHapsi, aBBTOMOOHIIb-
HOW (papsl, mMpoxeKkTopa, Teneckona (00K A) W, yKasplBas ydJalIuMcs Ha cdepraeckoe
3epkaio (pedIexTop) mo3aau JaMIlbl, 00panaeTcs K KIaccy ¢ TAKUMH BOIIPOCAMHU:

- KaxoBa poib cepuaecknx 3epKall, IOMEEHHbIX 32 JIAMIIOYKaMH?

(a) - Ecnm yOpats 370 3epkano, Oyaer ju Jamma CBETUTh Kak mpexe?
¥ - BBINOJTHSIETCS JT 3aKOH OTPAYKCHHS CBETA B CHEPUICCKUX 3epKaiax?
o ‘ Hccnenoarennckuii Bompoc: ModcHO U npumeHsms  3aKOH
-+ ompaoicenus ceema 6 cghepuieckom 3eprane?

[TpearnonoxkeHus yyamuxcst BBICIYIIMBAIOTCS M OTMEYArOTCSl Ha
JOCKe.

Teoperndecknii MaTepuan faeTcsi ¢ pazbsCHEHHAMH yuntens. OH
OTMEUaeT, 4YTo cdepuieckoe 3epKajo CcIeIyeT paccMaTpuBaTh Kak
COBOKYITHOCTH O4Y€Hb MEJIKMX IUIOCKMX 3€pKal Ha cQepHaeckon
moBepxHOCTH (0J10K C). J{71s1 TOTO 9TOOB IPUMEHHUTH 3aKOH OTPAKEHUS
CBETa, CIEAYEeT MOCTPOUTH MEPNEHIUKYIIP K KaKIOH MOBEPXHOCTH.
31ech co31aéTCs MHTErpalysl ¢ TeOMeTpHeit:
¢ Kak ctpouTcst neprneHANKYJIISIp K IPOU3BOJIBHON TOUKe chepruiecKoi IoBepXHOCTH?

VYuamuecss 3HAIOT, 4TO MpsMas, COCAMHSIIONAs IMPOM3BOJNILHYIO TOYKY cdepudeckoit
TTOBEPXHOCTH C €€ LIEHTPOM, SIBJISICTCS IEPIIEHANKYISIPOM K 3ToH Touke. [ToaToMy OHM JieTko
OOBSCHSIIOT, KaK CTPOHMTCSI MEPHEHANKYJSP K MPOU3BOJIBHOM TOUKe cepuuecKor MoBepX-
HOCTH. Y4nTeNb AT 331aHKHe TOCTPOUTH TaKOH MEPHEHANKYJIISIP K TOBEPXHOCTSIM BOTHYTOTO
1 BBIITYKJIOTO 3€PKaJ M 1OKa3aTh, IPUMEHSS 3aKOH OTPa)KCHMS CBETA, XOJ OTPAKEHHBIX OT
9THX IOBEPXHOCTEH CBETOBBIX JIyueil. TakuM 00pa3zoM, ydamuecst BUIAT, YTO ITaAaloIne Ha
BOTHYTYIO ITOBEPXHOCTh JIy4H, OTpakasich, coOHMpaioTcst (a), a Majaione Ha BBITYKITY
MMOBEPXHOCTh JIY4H, OTpaxasich, paccemBarorcs (b). OHEM OTMEUarOT TOUKy Iepece
OTPaXEHHBIX JIy4deHl (B BBIIYKIOM 3€pKaje TOUKy HEepeceueHHs TPOTOIGHNS X JTy
Orta Touka Ha3eIBaeTCs (POKyCcOM 3epKaia.

B nporiecce ypoka yuaruecs: mpuoOpeTaroT CIeayIOIINe HaBbIK
1) OnpenensiroT BepiuHy chepruuecKoil MOBEPXHOCTH, €€ (HOKYC U MIIdBHYIO
2) Paznuuarot AeHCTBUTEIBHBIA U MHUMBIH (DOKYCHI;
3) [Tonmy4aroT B BOTHYTOM 3€pKajie apajulelbHbIH My




Bemmonasercs uccnenoBanue «IIpocienum sSBICHUE OTPAKCHHUS CBETa B CHEPUUCCKOM
3epkane» (0J10k E). Llens uccnenoBanus — 03HaKOMUTH y4aIllluXcs ¢ XOJI0OM JIydei B BOTHYTOM
Y BEITTYKJIOM 3€pKasiaX. 3/1eCh OHM U3YYaIOT MPAKTHISCKOEC TIPUMECHEHUE CPEPHUUCCKUX 3CPKa,
TEOPETHYCCKHE CBEACHUS O KOTOPHIX MONyYMIIM B TECUCHHUE YPOKa. YdUarruecs Y3HAIOT, 94TO
OCHOBHOHM YaCThIO TeNleCKOMa-pedieKTopa, Maska, aBTOMOOHMIBHON (aphl, MpoXKEeKTopa U
KapMaHHOTO (hOHAps SBISIOTCS cepudeckre 3epkaia. Pe3ympTaThl WCCIIETOBAHHUS MOXKHO
00CYIUTh Ha OCHOBE CIIeIYOIIEeH TaOIUIIbI:
Onpeodenenue Cxema xo0a nyuei

3epkano Pe3ynomam

BornyToe 3epkaino
Berinyknoe 3epkano

IIpenaaraembie TadauIbI H cxeMbl: B 010Kke F Benércst 0000mmenne. Yuammecs
CPaBHHUBAIOT c(hepHueCcKIe 3epKaia Ha OCHOBE TUarpaMMbl BeHHa.

OOBsCHEHHE KIIOYEBBIX CJIOB, JAHHBIX B yUeOHUKE, yJalIuecss MOTYT JaTh C MIOMOIIBIO
crenyromei Tabmuipl. B Kiaccax ¢ TEXHHYECKMM OCHAIICHHEM 53TO 3aJaHHe MOXKHO
BBIIIOJIHUTH Ha 3JIEKTPOHHOU JOCKE:

KuroueBsble ciioBa KopoTtkoe o0bsicHeHUE
Coepuueckoe 3eprano
Boenymoe 3epxano
Buwinyknoe 3eprano
[asnas onmuueckas oco
[ 1asuwii hoxyc nun3bl
DoxanvHas n1ocKkocmo

Lenmp xpusustvl
Pegprnexmop
Teneckon

3allaHI/I${, JaHHBIE B Pa3aCiIiC TEMbI «HpOBepre CBOM 3HAHUA», IMOMOIYT YyYalluMCsH

TPOBECTU CAMOCTOATCIIbHOC OLICHUBAHUE COOCTBEHHBIX PE3yJIbTAaTOB.

JJIeKTPOHHBIE pecypcehl:
1. https://www.youtube.com/watch?v=Ef OvzPhNgw
2. https://'www.youtube.com/watch?v=Ahopg2Qlygg
3. https://www.youtube.com/watch?v=ulgTdxtLygl
OuennBanmne. {715 onpeaeseHus CTENICHN TOCTIKEHNS TTOCTaBICHHON 1IeIH 00y4eHHs
MOYKHO BOCIIOJIE30BaThCS CIEAYIOIIUMU KPUTEPHSIMH.
KpuTepru oLeHUBAHUS: pasziuienue, Kiaccupurayus, npumeHetue

MJIOCKHE 3€pKaJia.

cthepuieckue u
IUIOCKHE 3epKaIa.

I ypoBenn II ypoBenn I1I ypoBennb IV yposenn
He paznuuaer 3arpyaHseTcs YacTuyHO BEpPHO ITonHOCTHIO
chepuueckue u pas3nuyarh pasnuuaer pasnuuaer

cthepuieckue u
IIOCKHE 3epKaJia.

cthepuieckue u
IUIOCKHE 3epKaIa.

C moMOIIbI0 YIUTENs
KJIacCU(UIHIPYET

OCHOBHBIE 3JIEMEHTHI
cheprUeCKUX 3epKall.

C ommbkaMu Kiac-
cUUIUPYET OCHOB-
HBIC 3JIEMCHTBI

chepruIecKuX 3epKall.

B OCHOBHOM BEpHO
KJIacCU(UIHPYET OC-
HOBHBIC DJICMCHTHI
chepruIecKuX 3epKall.

Bepuo
KJIacCU(UIUPYET

IIpuBonut omu-
0OYHbBIE TPHMEPHI

3aTpyaHseTcs npu-
BECTH NPUMEPBI

HacTHYHO BEpHO
MIPUBOIUT MPUMEPBI

NPUMCHCHUA IIHUPOKOTO IpH- ITHUPOKOTO
c(epuuecKiX 3epKal. | MEHEHHsS cepH- TIPUMCHEHKS
YECKHUX 3epKall. chepuy
B koHI1e ypoka paboune TUCTKH COOMPArOTCS U 100aBIT
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Jomanrnee 3aganue. C MOMOIIBIO MHTEPHET-PECYPCOB COOpaTh CBENCHUSI O TEJIECKOIax-
pednekropax [llamaxuHckol acTpodhu3ndeckoii oocepBaTopuu.

Ypox 57/ Tema: HOCTPOEHUE U30BPAKEHUSA
B COEPUYECKOM 3EPKAJIE

1.1.1. Pa3bpscHSET 3IeKTPOMarHUTHBIE (MATHUTHBIE, CBETOBBIE), AaTOMHEIE
U SIIEPHBIC SIBIICHUS, IPUYHHBI NX BOSHUKHOBEHHS.

1.1.4. Pa3psicHsieT COOpaHHYIO HHPOPMAITHIO O 3aKOHOMEPHOCTSIX DJIEK-
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), ATOMHBIX U SIICPHBIX SBICHHIMA.
3.1.1. Ucrionmp3yeT mprOOpPHI [UTS U3YUYCHHUS SIEKTPOMArHUTHBIX
(MarHUTHBIX M CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.

oacranaapTol

o Kitaccuunupyet y1o0HbIe IS MOCTPOCHUS H300paKEHUS B
chepuIecKoM 3epKae JIydH.
PesysbTaThl e CxeMaTHueCcKN 00BSICHSIET MOTyYeHUE PAa3INIHbIX H300paKeHUH B
oﬁyqemm BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
o PerraeT xauecTBEHHBIE 3aJa4u 1o CXEMaTU4€CKOMY IMOCTPOCHHUIO
N300paKeHH B CHEPUIECKUX 3epKaax.

MOTHBAIMIO MOXXHO OCYIIECTBHTH IOJIy4YEHHEM H300pakeHHH pa3nuiHold (GopMbl H
pa3mepa B cepruecKoM 3epkaie. s 3Toro K T0CKe MPUTTIAMIAOTCs OAWH WM [1Ba yICHUKA
1 IEMOHCTPHUPYIOTCS HX N300pakeHHS B CheprIecKoM 3epKaie. YJamuecs 0TMEYaroT, 94TO B
OTJIMYHE OT IUIOCKOTO 3€pKaja, pa3Mepsl H300paXEeHUs B CPEPHUECKOM 3€PKaje OTINIAIOTCS
OT pa3MepoB MpeaMeTa.

HccnenoBarenbeknii Bonpoc: Kax cmpoumcs uz3o6pasicenue npeomema 8 cpepuyeckom
3epxane?

BeiciymmBaroTcsi MpeAnoaokKeHus yyamnmxcs. B kiaccax ¢ TEXHUYECKUM OCHAI[CHUEM
MOJKHO TPOJIEMOHCTPUPOBATh B TEUEHHE HECKOJIBKMX MHHYT (PMIBM C COOTBETCTBYIOIIUM
TEeMe CIOKETOM. 3aTeM ydalliuecs 3HaKOMSTCS ¢ BEIOOPOM JIydel, YAOOHBIX JUIs TOCTPOCHHS
n300pakeHus B chepraeckoM 3epKae.

ITocne BBIACHEHWS XoJa 3THX JIydeil ydammecs B TpyNIax BBIIOJIHAIOT 3aJaHHE
MIOCTPOUTHh H300paKCHMS TNPEIMETOB, PACIOJIOKCHHBIX HA PA3NIWYHBIX PACCTOSHUSIX OT
chepuIecKuX JIMH3, U 3aT0JTHATH CISIYIONIYIO TaOIHUILy:

PacCTOSHHUS 10 TIPEIMETa BCET/Ia MOMYYaloT YMEHBIICHHOE, IPAMOE U M
B MPOKEKTOPE JIAMIIOUKa MoMeInaeres B (poKyce BOTHYTOro 3epkana. JIy'

JIETBHOTO MyYKa 3aBUCUT OT Paanyca KpUBH3HBI 3epKaja.
Ha cnenyromem srare BBIOJHSETCS UCCIIEOBAHHE «
MONTy4eHHOe B cdeprudeckoM 3epkane» (6Jok E) c
MOCTPOCHHS TaKOTo poja H300paxeHuil. dlpu npasy
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yY4almuxcs OHU BBITIOJHAIOT 3TO UCCIICIOBAHUC C 0OJILIIIM HHTEPECOM U DHTY3UA3MOM. Hwxe
TIpUBCACHBI IPABUJIbHbIC CXEMbI ITIOCTPOCHMUS:

3ananue, nanHoe B 6ioke F, ciyxuT camocTosTenbHOMY 00OOIIEHHIO YUaIIUMHCS OC-
HOBHBIX 3HAHWH, MOJyYSHHBIX B TEYEHHE YpOKa. DTO 3aJaHHe BBIIIOJNHAETCS CIEAYIOIIUM
obpazom:
Ilpu d —»oco nyuu, nadaiowue Ha chepureckoe 3epkanio u3 OECKOHEYHOCMU, CYUMAIOMCI
NapanienbHbIMU U noCie OMpajiceHust cobupaiomcs 8 hoxyce 3epkand.
Ilpu d > R uzobpasicenue noryyaemcs oelicmeumenvbHoe, 00pamuoe, yMeHbUeHHoe, MeNCOy
YeHmMpOoM KpUBU3HbL U POKYCOM 3epKAd.
IlIpu d = R uzobpasicenue naxooumcs 6 yewmpe Kpueusnol (f = R), Oelicmeumenvhoe,
obpammnoe u pagHoe no 8blcome camomy npeomemy.
Ilpu R > d > F uzobpasicenue naxooumcs oaneko om yenmpa kpususmel (f > R), Oeticmau-
menbHoe, 06pamuoe u yeeiuueHHoe.
IlIpu d=F u300pasicenue noayuumcs 8 beckoneunocmu (f—oo).
Ilpu d < F uzo6pasicenue nonyuaemcs Ha moii dice CMOpPOHe, Ymo U NpeoMen, MHUMOE,
npsiMoe U yeruyeHHoe.

B paspene «IIpoBeppTe CBOM 3HaHHS» NPH BHITOJIHEHWH 33/IaHHUS YYUTENb MOXKET
MIPEAJIOKHUTH 3aMOJTHUTH CIIEAYIOUIYIO TaOJIHILy:

3epkaio IIpsimoe unm obpatHoe JeiicTBUTENEHOE HITH
MHHMOE
ITnockoe
Bornyrtoe
Brimykioe

CpaBHI/IBaIOTCH 1/1306pa>1<eHI/1$1 B BOTHYTBIX U BBIITYKJIBIX 3€pKajiaX ¢ MOMOLIbIO JUarpaMMbl

Benna.
N306pakeHue B
BOTHYTOM MN306pakeHune B
3epKane BbINYK/IOM 3€pKane
\/




JJIeKTPOHHBbIE pecypchl

1. https://www.youtube.com/watch?v=Ef OvzPhNgw
2. https://'www.youtube.com/watch?v=Ahopg2Q1lygg
3. https://www.youtube.com/watch?v=ulgTdxtLygl

OuenuBanue. /s oripeieieHusl CTETICHN TOCTHKECHHUS TIOCTABICHHOM ey 00yUYeHHS
MOJKHO BOCTIOJIE30BAThCS CIEAYIONIMH KPUTESPHIMU.

Kpurepun oneHuBaHus: Kiaccuurayus, odvacHeHue, peuieHue 3a0ay

1 ypoBenb II ypoBeHb 111 ypoBeHb IV ypoBennb
Omrb09HO KIIaccH- 3arpyaHseTcs Kiac- YacTuaHO KIIaccH- [MonHOCTHIO KITAacCH-
¢unmpyer ayuu, cUGUIUPOBATh Iyud, | GUIOHPYET JIy4H, ¢unupyer ixy4u,

yA0OHBIE IS TOCTPO-
€HUs N300paXxKeHns B
chepruecKkoM
3epKaje.

ymoOHBIe IS TTIOC-
TpOEHHsI U300pa-
KeHus B che-
pHUECKOM 3epKale.

ya00HBIE I IOCTPO-
€HUs n300pakeHus B
cthepuieckoM
3epkaie.

yA00HBIE T IOCTPO-
€HUs n300pa’keHus B
cthepuieckoM
3epkaie.

Omunbo4Ho 00BsIC-
HSET Ha CXeMax pas-
JINYHBIE MTOJIOKEHHUS
U300pakeHHs,
TOJTyYCHHBIC B
BOTHYTBIX U
BBIMYKJIBIX 3€pKajax.

3arpyaHseTcs: 00bsc-
HSTh HAa CXEMax pas-
JIMYHBIC TTOJOKEHUS
U300paskeHus,
MOJTyYeHHBIE B
BOTHYTBIX U
BBINYKJIBIX 3€pKaJIax.

B ocHOBHOM BEpHO
0OBICHSET Ha CXeMax
Ppa3IMYHbIE MOJI0-
KEHUS N300paskeHHs,
MOJyYCHHBIC B
BOTHYTHIX U
BBIMYKJIBIX 3epKajax.

BepHo 00BsICHSIET Ha
cXeMax pasdHbIe
HOJIOKCHHS
n300paxKeHus,
OJTyYCHHBIC B
BOTHYTBIX U
BBINYKIIBIX 3epKaJIax.

He ymeer pemats
KaueCTBEHHBIC CXeMa-
THYECKHUE 33/1a4H 10
MOCTPOCHHIO
H300paKeHus B
cepuuecKkoM
3epKale.

C nOMOIIBIO yUUTENA
peliaeT KauecTBeH-
HBIE CXEMaTHIECKHE
3a/1auM 110 OCTPOe-
HHIO H300paXeHUs B
chepruaeckom
3epKaie.

YactuyHo pemraer
Ka4Y€CTBCHHBIC
CcXeMaTU4ecKue
3aJ1a4M 1o MOCTpoe-
HUIO U300paXkeHHs B
cthepruaeckom
3epkae.

TouHo pemaeT kauec-
TBCHHBIC CXEMATH-
YecKHe 3a/1aut 110
MIOCTPOEHUIO
n300paKeHus B
cthepruaeckoMm
3epkae.

B kon11e ypoka paboune TUCTKH COOMPAIOTCS U TOOABISIOTCS B TOPT(OIHAO YIAIITHXCSL.

Ypok 58/ Tema: IPEJIOMJIEHUE CBETA. 3AKOH
INPEJIOMJIEHUS CBETA

1.1.1. Pa3pscHSET 3MeKTpOMarHUTHEIE (MaTHUTHEIE, CBETOBEIE), aTOMHEIE

[MoacTanxapTsl

Pe3yabTaTbl
00y4eHust

1 AJICPHBIC SABJICHUS, IPUYUHBI NX BOSHUKHOBCHUA.

1.1.4. Pa3pscHsieT cCOOpaHHYIO HHPOPMAIIHIO O 3aKOHOMEPHOCTSX DJICK-
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), ATOMHBIX U SIICPHBIX SBJICHHIA.

L HpOCTLIMI/I OTIBITAMH 00OCHOBBIBACT 3aKOH IMPEIOMIICHHUS CBETA.

e PazpsicHsieT (1)1431/1(16(:1(1/1171 CMBICJI TIOKa3aTeJIA MPECITIOMIICHUS.

o CocTaBisieT U pemacT KAYCCTBEHHBIEC 1 KOJITMYCCTBCHHBIC 3a1a4U C
TMIPUMCHECHUEM 3aKOHA MMPEIIOMIICHUA CBETA.

MoTtuBaIysi MOKET OBITh MOCTPOCHA HA OCHOBE OIBITA, JAHHOTO B 0JIOKe A yucOHHUK
Yuurenb MOKET 00paTUTHCS K KJIACCY CO CIACIYIOIIUMH HABOIAIIUMHI BOIIPOCAMHU:
o CKOJIBKO CpeJl yUaCTBYIOT B OMbITe? UeM OTIIMYAI0TCs IPYT OT JApyra 3Vpezu,
o [Touemy kapaHaaIl, YaCTUYHO OMYIICHHBIN B BOY, K&KETCS CIIOMAHHBI

HccnenoBareiibekue BONPOChE: [louemy meno, Yacmuyno ony
cromannvim? Kaxoe signenue npoucxooum npu nepexode cee

VYyammxcs JensIT Ha TPYIITEl U IOPYYA0T BBITIOTHE
MIpY TIaJICHUK CBETA HA TPAHUILY pa3/iena JABYX Mpo3pad
9TOM HCCIICIOBAHUH OHH €II€ Pa3 BBUSICHAIOT, YTO Ha rpa
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(Bo3myx — BOma) CBET IpereprieBaeT npenomieHue. Cxema oIbiTa 4epTUTCS B padodmx
JIUCTKAX M BEAYTCS 00CYKAEHHs. 3aTeM TpyNnaMm AaeTcs 5 — 8 MUHYT AJIsl O3HAKOMIICHHS C
TeopeTHYecKnM MarepuanoM ydeOHuka (00k C). Yyammecs y3HAIOT, YTO CBETOBOM JIyd,
nepexo/isi U3 MeHee IUIOTHOH cpensl B Oojee IUIOTHYIO, MPENIOMIISIETCS, MPUOIIKasiCh K
MIepIEHANKYJISIPY, BOCCTAHOBJICHHOMY W3 TOYKH IaJIeHHs cBera. [[Burasch B 0OpaTHOM
HalpaBJICHUH, CBETOBOM JIyd ymamseTcs OT 3TOro INepHeHAMKyisipa. OHH 3HaKOMSTCS C
MOHATHEM  «IIOKA3aTeNb TMPEIOMIICHHS» M MAaTeMaTHYECKHM BBIPAKCHHEM 3aKOHA
MIpeIoMIIeHNS cBeTa. Jlisl MOBBIIEHHS HHTEPECA yJaIMXCsl K N3yYCHUIO 3TOTO 3aKOHA MOXKHO
MMOPYYUTh UM BBINIOJIHEHHE TaKOTO YBJIEKATEIBHOTO 3alaHMs: KaKIOH TpyIe pa3garoTcs
yamrka, MOHETKa M CTakaH BOJBL. Pa3maroTcs JUCTHI ¢ OMHCAHHEM IIOCIIEIOBATEIBHOCTU
BBITTOJTHEHUS 3aJaHHS:

1) ITonoxkure Ha THO IMyCTOW YalllKK METAUTMYECKYIO MOHETY.

2) Vnpanure OT ceOsi valIKy Tak, 4ToOBbl CepeArHa MOHETKM, Kpail 4allku W Baml TIJja3
HAXOAWIKCh Ha OJHOW NPSAMOU TMHUU U yCTAHOBUTE BUIUMOCTb MOHETKU.

3) He Menss mosiokeHus TOJIOBBI, HaJIMBaliTe B 4aliky Boxasl. Habmronalite mpoucxossiiee,

yBeJIMYMBas YpOBCHb BO/IbI B YalIIKEC.
i 7 N

A

OO6cy>xmaemblii Borpoc: — B KakoM ciydae MOHETKa Ha JJHE YaIKH ITOJHOCTHIO BUIHA:
KOrJia B 4alllke €CTh BOJa WM Korjaa Bojsl HeT? [louemy?

W3 mponenaHHBIX MPAKTUYECKUX PA0OOT M M3 TMOMYUYCHHBIX TECOPETHYECKUX CBEACHHUN
ydamuecs IPUXOST K CIETYIOMINM BbIBOAAM:
- YIJI6I TAJCHNS U TIPEJIOMIICHUS OTCUUTHIBAIOTCS OT MEPICHANKYIIAPA, BOCCTAHOBIEHHOTO U3
TOYKH MaJICHUs JTy4ya Ha TPaHHIIe pa3esia IBYX Cpell: yIIIOM MaJeHUs CIUTACTCS YIOl MEKIY
MAJAONUM JIy4YOM W HEepHeHIUKYIAPOM, a YIJIOM MPEIOMICHHUS CUHUTAIOT YTOJ MEXIY
MIPEJIOMJICHHBIM JIy4OM U NepIEeHIUKYIISPOM;
- Iyd CBeTa, MaJIaloMi Ha TpaHUIly pa3zena ABYX Cpell, B MepHeHIUKYIIPHOM HalpaBICHUU
MIPOAOIIKAET «ITyTh» HE MPEIOMIISACH;
- €CIIM CBET IEPEXOANT M3 ONTHUYECKH MEHEee IUIOTHON Cpeibl B ONTHYECKH OoJiee IIOTHYIO
cpeay, TO yroJl IIpeIoMJICHHUS Bceraa OyieT MeHbIIIe, YeM yTroJl IaJeHus;
- JOyY TaJaroliui, JIyd IpPEIOMIICHHBIH W NEpIeHIUKYISIp, BOCCTAHOBICHHBIN W3 TOYKH
TIa/IeHAs JTyya Ha TPaHHUILy pa3zeia ABYX CPE], JIeXKaT B OJHOI IUNIOCKOCTH;
- 3Ta TIOCKOCTh MEPHEHANKYJIIIPHA K TPaHUIIE pasjera ABYX Cpex;
- YUCIICHHOE 3HAYE€HHE OTHOCHUTEIBHOTO MTOKA3aTENsI MPEJIOMIICHHUS HE 3aBUCHT OT 3HAYCHUH
YTJIOB HaIeHUs U TPEIOMIICHHS], a 3aBHCUT TOJIBKO OT CBOHCTB CPEIBI;
- cpella ¢ MEHBIINM aOCOIOTHBIM TOKa3aTeNeM MPEIOMIICHHUS SBISETCA CPEIoi ¢ MeHbIei
OINITHYECKOH IIOTHOCTBIO, a cpela ¢ OOJbUIMM aOCOJIOTHBIM II0KAa3aTesieM MPEJIOMIICHN
SIBIISIETCS CPEZIOit ¢ OOJIbIIel ONTHYECKOW TIIOTHOCTBIO.

3ananne u3 0moka E yueOHUMKa CIy)XKMT NMPUMEHEHHWIO 3HAHUHM ydalmMxcg o 3aK@He
npenoMieHuss. C  MOMOIIbIO YETHIPEX3HAYHBIX MAaTEeMAaTU4YEeCKHUX émnu
ONpPENENAIOT 3HAUEHUs CHHYCOB YIJIOB MAJCHUS M MPEIOMICHUS U epst

MPEJIOMIIEHHS CBETA.
IIpensaraemble Ta0JMIBI U CXeMbl. YUCHHKAM CIEAYET C TOSTEIHHO
TeMy B 0Jioke F ¢ moOMOMIBI0 HOBBIX KITIOYEBBIX , U3y BIX B T

BrImoaHATE 3T0 Terecoodpa3Ho B CIEAYIOMIEH Ta0IuIy

\/




[Ipenomnenue cBera

= =

3aKoH IpeOMIICHHSI CBETa

— =

ONTHYECKH MEHee TII0THAS cpena

— e =

KOpOTKOG CBCJICHUC. ..

_ —

Onrruecku 60ojee II0THAS cpeaa

—

AOCOIOTHBINA MOKAa3aTENb

TTNATITONM TTATITAT

JJIeKTPOHHBIE pecypchl

1. https://www.youtube.com/watch?v=46nTHIFPE U
2. https://'www.youtube.com/watch?v=6FI8-gsDTCY
3. https://www.youtube.com/watch?v=wVUIZbYSOEE

OuenuBanue. /i1 onipeieieHusl CTETIEHN TOCTHKECHHUS TIOCTABICHHOM ey 00yUeHHs
MOJKHO BOCTIOJIB30BAThCS CIEAYIONIMH KPUTEPHUIMU.

KpI/ITepI/II/I OLCHUBAaHUA 0608H06dHu€, pasvicCHernue, peuternue 3a0au

I ypoBensn II ypoBensn I1I ypoBennb IV ypoBennb
ITpocteiMu onbitamu | IlpocTeiMu onbitamu | IIpocTeiMu onbiTamu | IIpocTeiMu onbITamMu
ounbouHO 3aTpyIHAETCS 4acTHUYHO 00ocC- BEPHO 00OCHOBBIBAET

000CHOBBIBAET 3aKOH
MPEIOMIICHHS CBETA.

000CHOBAThH 3aKOH
MPEIOMIICHHS CBETA.

HOBBIBACT 3aKOH
TIIPEJIOMJICHUSA CBETA.

3aKOH IIPEIIOMIICHUA
CBCTA.

Omnboyso
pasbICHIET
(OU3MYECKHIA CMBICIT
noKasaress
HPETIOMIICHHSI.

3atpynHsercs,
pa3bsCHSA
(U3MYECKUH CMBICIT
HoKa3aTelst
HPETOMIICHHUS.

B ocroBHOM BEpHO
pasbsCHSET
(hU3MYECKUI CMBICIT
HOKa3aTenst
MIPEJIOMIICHHSI.

Touno pa3wscHseT
(bu3nuecKuii CMBICI
TIOKa3aTens
MpeNOMIICHUS].

OmnboYHO COCTaB-
JII€T U HE MOKET
PeIINTh Ka4eCTBEH-
HBIE U KOJIMYECTBEH-
HbIE 3aJ1a4M HA 3aKOH
MPETIOMIICHHS CBETA.

C noMOUIbI0 yUUTEIS
COCTaBIISIET U 3aTPYA-
HSETCS B pELICHUN
Ka4eCTBEHHBIX U KO-
JIMYECTBEHHBIX 33134
Ha IPHMEHEHHE 3aK0-
Ha NPEJIOMJICHHS
CBeTa.

B ocHOoBHOM cocTaB-
JISIET ¥ YaCTUYHO
perraer kavec-
TBEHHBIEC M KOJIH-
YeCTBCHHEIC 3a1a9H
Ha IIpUMEHEeHHe
3aKOHA NPEJIOMIICHUS
CBETAa.

IIpaBunbHO cocTaB-
JSIeT ¥ IOJHOCTHIO
pelaeT Ka4ecTBEeH-
HBIE U KOJIHYeC-
TBEHHBIE 33J[a4l Ha
NIpUMEHEHUE 3aKOHA
MpENOMIICHNUS CBETA.

B KOHIIC YpOKa pa60qI/Ie JIMCTKH CO6I/IpaIOTC$I u HO63BJ’I$IIOTC$[ B HOpT(I)OJ'II/IO yJdamuxcs.
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Ypox 59 / PEHHEHUE 3ATIAY

Ha ypoxe MOXHO BBITIOIHUTD 331aHUS U3 yIpakHEeHus 3.4

1. Mano: Pemenue Boruncienus
a = 60° sina . sina . sin60°  0,8660 0.5516
_—= b = 5 = = .
Ngs = 1,57 siny fler = SIY Nep S =57 1,57 ’
M c c = 1 ~ o
c=3-10%— Mg = — = Upp = — y = arcsmlg,5516 ~ 34°,
” E:) Ucr Ner 3-108 < M
Y 28 Uer 2 UCT=W=1'91'108?'
OtBeT: ¥ ~ 34°% v, = 1,91- 108 %
-. . . 2. OtBer: Jlyum cBera B amMase, BOJIC M CTEKIIE HAIO

[l | TRAY HAIMpPaBUTh TakK, KAK MIOKa3aHO HA PUCYHKE, YTOOBI IPU

"_ 3 u ! q._\t BBIXOJIC B BO3/IyX OHH OBLIH TapaJUICIIBHBL.
anma3s .. Boga . CTeKno s
oy \ 3. OtBer: My > Ny > Ny
4. Otser: F =CT, d = AT, — /'E: 4. f=AT.
5. : b Otset: IIponomxenus

g
napaJuiCJIbHbIX JTY4CH,

MAJAOIINX Ha BEITYKJIOE 3epKajo, coOuparoTcs B ee (oKyce.
6. OtBeT: A) n{v; =Ny,

Ypox 60/ Tema: IPOXOKJIEHUE CBETA YEPE3
IIVIOCKONMAPAJVIEJIBHY IO CTEKJIAAHHYIO IVIACTUHY U
TPEXTPAHHYIO CTEKJ/ISAHHYIO ITPU3MY

1.1.1. Pa3bscHSET IIEKTPOMArHUTHBIEC (MATHUTHBIE, CBETOBBIE), AaTOMHEBIC
U sICPHBIC SIBJICHHSI, TPUYUHBI IX BO3HUKHOBEHHUS.

1.1.2. CocraBinseT U pemaer 3ala4u, OTHOCAIINECS K JJIEKTPOMarHUTHBIM
(MarHUTHBIM, CBETOBBIM), aTOMHBIM H SIICPHBIM SIBICHUSIM.

1.1.4. PazbsicHseT coOpaHHY 0 HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), aTOMHBIX U SIICPHBIX SBICHHM.

IMoacTanaapTsl

e OOBsICHSET IPOXOXKICHHE CBETA Yepe3 CTEKIHHYIO IIOCKOMapasieb-
HYIO IITACTHHY U CTEKISTHHYIO TPEeXTPaHHYIO MPU3MY Ha OCHOBE 3aKOHA
MIPEJIOMJICHHS CBETA.
e [IpocThIMHU OMBITaMU JEMOHCTPUPYET MPEIOMIICHHE CBETA TP MPOXO0XK-
JICHUH Yepe3 CTEKISTHHYIO INIOCKONapalIeNIbHYIO0 TIACTHHY 1
CTEKIISTHHYIO TPEXTPAaHHYIO TIPH3MY.
e Pemraer kageCTBEHHBIE 3aJa4H 110 IPOXO>KACHAIO CBETA YePe3 CTEKIISTH-
HYIO ITOCKOIIAPAJLIENIbHYO TUIACTHHY M CTEKIISTHHYIO TPEXTPaHHYIO
NpU3MY.
MoTuBani0 MOXHO Ha4daTh C TPOCTOTO ONBITa, JAHHOTO B OJ1
OmHOBpEMEHHO CcJeIyeT NPOJEeMOHCTPHPOBATH IPOXOXKIECHHE CBETa

Pe3yabTaTrhl
00y4eHHst

COOTHOIIICHUE MEXy YIJIOM MAaJCHUS U YIJIOM IMPEIIo
TEJIBCKUI BOIMPOC.



HccrenoBarenbeknii Bompoc: Kax vl cmodceme u3006pasumes Xo0 C8emogozo yid 8
NI0CKONApaienbHoOU CMeKIAHHOU niacmune?

[Mocne ocMoTpa cXeM, HAUCPUYCHHBIX YYalIUMHUCS B pabOYMX JIUCTKAX, YUUTCIh JICITUT
KJIacC Ha TPYIIHBI ¥ MOPYYacT UM BBITOTHEHHE MccaenoBanus «[IpoxoxkaeHne cBeTa yepes
CTCKIITHHYIO IDIOCKOMApaUICIbHYIO TUIACTHHY» U3 ydeOHuKa (010K B). Crnenyer oOpatuth
BHUMAaHHE y4alluXcs Ha CIEAYIONIIe MOMEHTHI HCCIIEJOBAHUS:

- IPaBWJIBHOE OTIPEJICIICHUE YTIIOB MAJACHUS U MPEJIOMIICHUS Ha TPaHUIIE BO3AYX — CTEKIO U
CTEKJIO — BO3YX;

- IPaBUJILHOE PUCOBAaHHUE HAIIPABJICHUS JIyueii;

- U3MEpEHNE YITIOB MaICHHS U MPEIOMIICHUS TPAHCTIOPTUPOM.

O6cy>xaeHne uccaeI0BaHNs MOXHO MPOBECTH HAa OCHOBE BOIIPOCOB U3 yueOHHUKA.

VYuyamuecs moaydaroT 3aJaHue, MPOYUTaB TEKCT «XOJ Jy4el B CTEKISTHHOMN IUIOCKOIapa-
JICJIbHOM TUTACTHHEY 13 0J10ka C yueOHUKa, MPOBEPHUTH BEPHOCTH MOITYYCHHBIX PE3YIbTATOB.

VYyammmMcst mpemiaractcs IMOCMOTPETh Ha KaKOH-THOO TpeiAMEeT dYepe3 CTCKISHHYIO
TpexrpaHHylo npu3My. [IpenMeT BHACH CMEMIEHHBIM. YYHTENb MpEAiaracT HCCICIOBAThH
MIPUYUHY SBJICHUS ¥ HAYEPTHUTH XOJ Jy4Yel B CTCKIITHHOW TpeXrpaHHOH mpusMe. Bo Bpems
BBITIOJTHEHUS HCCIIEIOBAHUS YUAIIHECs BBIACHSIOT:

- U1 9 PEKTHBHOCTH OTIBITA Ha MPHU3MY CIIEIyeT HAlpPaBUTh OUCHb Y3KUH ITy9IOK CBETA;

- IIy9OK CBETA IOCIIe TPETOMIICHHS Ha TPaHUIIE BO3IYX — CTEKJIO OTKIIOHSIETCS K OCHOBAaHHUIO
MIPU3MBI;

- OpeAMET BHJEH CMEMIEHHBIM K YIUIy MEXAY MPETOMILSIONMMHU TPaHSIMH TPEXTPaHHOU
MIPHU3MBI.

Jlanee BeIMONHSCTCS MCCIeAOBaHUE « X0/ CBETOBOI'O JIyua B CTCKITHHOW TpEXTpaHHON
npu3me» (0ok E). HccrnemoBanwe MOXHO MPOBOAWTH mapamu. llenbro uccnemoBaHus
SIBIIICTCS MPUMEHCHUE M3YYCHHBIX TCOPCTHYCCKUX 3HAHUHN Ha MPAKTHKE. YYaIIUeCs YSPTAT B
pabodnx TUCTKAX CXEMY OITBITA.

IIpeanaraemslie Ta6auLbI U cxeMbl. Brinonnsercs 3aganue u3 6Joka F.

OCHOBHbIMU C8OUCMBAMU CIEKTISIHHBIX NIIOCKONAPAIENbHBIX NIACMUN U MPEY20IbHbIX RPUSM
A6IAIOMCA cledyloujue:

—JIy4 c8ema 8biX00um u3 npo3payHoll NI0CKONApaIIebHol NAACTUHbL NOO MAKUM e Y2loM,
o0 KOMopviM OH naoaem Ha Heé,

—  BLIXOOAWUL U3 NIACMUHbL JIyY PACIPOCMPAHAECS  NAPANICIbHO NAOAIOWeMy, ¢
OnpedenénHbIM CMeeHueM OMHOCUMENbHO He2o.

— C8EeMOBOU 1YY, NPOX0O0sL Yepe3 CMEKISHHYI0 MPEXSPAHHYIO NPUSMY, 08ANCObL UCHBINbLEACH
npelomieHue: Ha epaHuye 6030yX — CMEKIO U HA epanuye cmekio - 6030yx. CmekisaHHas
MPpexepanHas npusMa OMKIOHAem Nadarwull Ha He€ C8emoBoll Iy 6 CMOPOHY OCHOBAHUSL.
3aaHne MOXKHO BBIIIOJHHUTE U 3aII0JIHEHUEM JAHHOM TAOJIHIIBI.

B paznene «IIpoBepbTe CBOM 3HAHSH MOXKHO 3aIIOJTHATH CIICTYFOITYO TaOJHITY:

OnmuuecKkuil snemenm Haobnroait xo0 Oounaxoevie Omauuumenbhole
c6emo60zo yua | ocobennocmu ocobennocmu
ITnockoe 3epkaio ‘

Ccdeprueckoe 3epkaio

HnocxonapannenLHaﬂ CTCKIITHHasA
IJIaCTUHA

TpexrpaHHaﬂ CTEKJIAHHAA MpUusMa ‘ ﬂ




JJIeKTPOHHBbIE pecypchl
1. https://www.youtube.com/watch?v=F 6JaXWkOmc
2. https://'www.youtube.com/watch?v=_FAkIhVAot8

3. https://www.youtube.com/watch?v=c7m_MpLFJXY&index=1&list=PL _7rnHwefH7N§

OuenunBanue. {715 onpeaeeHus CTENICHN TOCTIKCHNS TTOCTaBICHHON IIETTH 00y4IeHHS
MOJKHO BOCTIOJIb30BAThCS CIECTYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: 00biacHeHUe, 0eMOHCMpPayusl, peuieHue 3a0a4

I ypoBenn II ypoBenn I1I ypoBenn IV yposenn
He MoxeT 00BsICHUTB 3arpyassercs HacTHYHO BEpHO BepHo 00BsicHsIET
MPOXOXIEHUE CBEeTa 0OBSCHUTD 00BsCHSIET MPOXOXICHUE CBETa

4epe3 CTEKJITHHYIO
II0CKOTNApaLIENbHY O
IUIACTUHY U
CTEKIISTHHY IO
TPEXTPaHHYIO IPH3MY
Ha OCHOBE 3aKOHa
IIPEJIOMIICHUS CBETA.

MIPOXOXKIECHHE CBETa
4yepe3 CTEKIITHHYIO
IUIOCKOTIApaLIETbHY IO
IUIACTUHY U
CTEKIISTHHYIO
TPEXTPaHHYIO IPH3MY
Ha OCHOBE 3aKOHa
MIPEJIOMIIEHHS CBETA.

MIPOXOXKIECHHE CBETa
4yepe3 CTEKIITHHYIO
IUIOCKOTIAPaILIETbHY IO
IUIACTUHY U
CTEKIISTHHYIO
TPEXTPaHHYIO IPH3MY
Ha OCHOBE 3aKOHa
MIPEJIOMIIEHHS CBETA.

4yepe3 CTEKIITHHYIO
II0CKOTNapaLIENbHY IO
IUIACTUHY U
CTEKIISTHHY IO
TPEXTPaHHYIO IPH3MY
Ha OCHOBE 3aKOHa
IIPEJIOMIICHUS CBETA.

C nomouibpro yuurens
Ha MPOCTHIX OIBITax
JEMOHCTPUPYET
IpeJIOMIICHUE CBETa
IIPH TIPOXOXKACHUH
4epe3 CTEKIISTHHYIO
IUTOCKOTIapaJUISITbHYFO
IUTACTUHY U
CTEKJISTHHYIO
TPEXIPaHHYIO [IPU3MY .

ITpoCTHIMHU OIBITAMH
JIEMOHCTPHUPYET,
JOIyCKasi OIHOKH,
[PENTOMJICHHE CBETa
[IPY IPOXOXKICHUH
gepe3 CTEKIIHHY 0
IUIOCKOTIAPaJIJIENbHY IO
IUIACTHHY U
CTEKJISTHHY IO
TPEYTONBHYIO IPU3MY.

[IpocThIMU OMBITAMU B
OCHOBHOM BEpHO
JEMOHCTPUPYET
MIPEeIOMIIEHHE CBETA
TIPU TIPOXOXKICHUN
4yepe3 CTEKIITHHYIO
IUTOCKOTIapaJUISIIbHY FO
IUTACTUHY U
CTEKJISTHHYIO
TPEXTPaHHYIO IPU3MY .

IIpocTeMu ombITaMU
TOYHO AEMOHCTPHPYET
MIPEeIOMIIEHHE CBETA
TIPU TIPOXOXKICHUN
4yepe3 CTEKIITHHYIO
IUIOCKOTIAPaLIETbHY IO
IUTACTUHY U
CTEKIIIHHYIO
TPEXTPAHHYIO IIPU3MY.

C nOMOIIBIO yUUTENS
peliaeT KauecTBEHHbIC
3aa4H 110
MIPOXOXKIECHHIO CBETA
4epe3 CTEKJITHHYIO
IUIOCKOTIAPAJIIENbHY 10
IUIACTHHY U
CTEKJITHHYIO
TPEXTPaHHYIO IPU3MY.

3arpyaHseTcsa npu
pelieHun
Ka4eCTBEHHBIX 3a/1ad
TI0 TIPOXOXKICHUIO
cBeTa uepes
CTEKJITHHYIO TJIOCKO-
HapaIeNIbHY 0
IUIACTHHY U
CTEKJISTHHYIO
TPEXTPaHHYIO IPU3MY.

B ocHOBHOM BepHO
pelIaeT KaueCTBCHHBIE
3aJa4y 110 IIPOXOXK-
JIEHHIO CBETA Yepe3
CTEKJIAHHYIO TIOCKO-
napauiebHy0
IIaCTUHY U
CTEKIISIHHYIO
TPEXTPaHHYIO IPH3MY.

IIpaBunbHO pemaer
Ka4eCTBEHHBIE 3371241
10 IPOXOXKICHHIO
CBETA Yepes
CTEKJISHHYIO TIOCKO-
napauiebHyo
IUIACTUHY U
CTEKIISIHHYIO
TPEXTPAHHYIO IPH3MY.

B koHIIe ypoka pabouune JIUCTKH COOUPAIOTCS U JO0ABISIFOTCS B MOPTHOIHO YUALTHKCS.
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Ypok 61/ IPAKTUYECKAS PABOTA.
OIIPEJEJIEHUME ITIOKA3ATEJIA ITPEJIOMJIEHUSA CTEKJIA

1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE

U sIICPHBIE SBJICHHMS, IPUYUHBI IX BOSHUKHOBEHUS.

1.1.4. Pa3bscHseT cCOOpaHHYIO HHOOPMAIIHIO O 3aKOHOMEPHOCTSX JJICK-
MoacranmapTsl TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX), AaTOMHBIX U SAEPHBIX SIBICHHHA.

3.1.2. OnpenensieT 3aBUCUMOCTb MEXKIY (DM3MICCKHUMU BETHYHHAMH,

XapaKTepPHU3yIOMINMHU 3JI€KTPOMAarHUTHbIE (MATHUTHBIE U CBETOBEIE),

ATOMHBIE U SJICPHBIC SBICHHUSI.

® DKCIEPUMEHTANBHO ONPEesIeT MOKa3aTellb MPEJIOMIICHUS CTEKISHHOM
PesyabTaThl IUTACTHHBI, UMEIOIIEeH (OpMy TpamewHy.

o0yueHust o J[eMOHCTPHUPYET yMEHHs 110 paboTe ¢ MPOCTHIMU MPHOOpaMH 1 000py-
JIOBaHHMEM, 0 MPOBEJCHHUIO HEOOXOANMBIX M3MEPEHUH M BEIYUCICHHI.

B 3aBucuMOCTH OT ypOBHSA 00€CICUCHHOCTH (PU3HUYESCKON JTa00paTOpuu HEOOXOIMMBIM
00OpYyIOBAaHUEM YUYUTEIh MOXXET OpPraHHW30BaTh NPOBEICHHUE IPAKTUICCKOW pabOTHI B
TpymIax win napamu. B npeamoskeHHOM 06pasiie ypoka padboTa mpoBOJUTCS TTapaMH.

Ilens ypoka: ompenencHrWe TIOKa3aTeNlsl MPEIOMIICHHS CTEKIa Ha OCHOBE 3aKOHA
MIPETIOMJICHHUS CBETa Ha TPaHUIIC pa3/elia IBYX Cpes.

Tpeoyemvie pecypcel: yaeOHUK, TUHEHKA, TPEYToJdbHAs JTUHEHKA, CTEKIITHHAS TIaCTUHA
B (hopMe TparieIy, JINCT KapToHa, Oenast Oymara, OyyiaBku (4 IITYKH), KapaHIaIl.

Boinosinenne padorTbl Ymenus, popmupyemsbie | OuenunBanue (IpOBOJUTCS
Y y4auuxcs Y4aluMMHCH)

VYuanuecs 3alMCBHIBAIOT B PabounX
JMCTKaX Ha3BaHHE pabOThI

3aoanue 1. BeimonHeHune O3HaKOMJIEHHE U UCTIONb- | YUaluMmcs HopydaeTcs
MIPaKTHIECKoro 3axanus [ u3 30BaHUe JJAOOPATOPHOTO MIPOBEPUTSH IpyT Apyra. OHu
ydeOHHKa. 000pyJOBaHUSL. TIO0YEPETHO BBHITIOIHSIIOT

3ananue 1. 3a kax bl
IPaBHIBHBIH IIar B padoTe
npucyxaaercs 1 6amu.

MaxkcumanbHO
MIPUCYKAaeTcs 6 OaoB.
3aoanue 2. llpukonure OyaaBKy B IIpakTudeckoe onpeznene- | YYeHHKH MPOBEPSIOT APYT
TOUYKe A Tak, 9TOOBI OHA Kacalach HUE 3HAYCHUS npyra. OHH JEeMOHCTPUPYIOT
OJIHOM U3 mapasuiebHbIX I'paHei HU3MEpEHHIA. MPAaKTUIECKY0 paboTy. 3a
IUTACTHHBI, JISKaIeh Ha OymMare. Ka)KJbIi TIPaBUJIBHBIN 1I1ar
Pacrionoxxure ria3 Ha ypoBHe cTOJIa npucyxaaetcs 1 0an.
TaKuM 00pa3oM, 4ToObI, CMOTpS Ha MaxkcumManbHO
IUIACTUHY C IPYyTrOW CTOPOHBI, BB MIPUCYKAAETCsI S5 OaIoB.
BHJETH CKBO3b HEE OCHOBaHHUE Oy-
JIABKH.
3aoanue 3. He MeHsIs TOJIOKEHNE IIpakTudeckoe onpexaene- anmnevpaBHH FOT pa
J1a3a, 4yTh MOBEPHUTE TUIACTHHY HUE 3HAYCHUS OOTBI IPyT ra.
Tak, YTOObI BUAWUMAS Yepe3 HU3MEpEHH.

IUIACTUHY YacTh OyJIaBKH
CMECTHJIACh OTHOCUTEIIBHO €€
BEpPXHEHN YacTH U COBIMaJia C HEll.




3aoanue 4. OctansHble OyIaBKN
npukonute B Toukax B, C u D rak,

O3HaKOMJIEHHE B UCTIO b~
30BaHUEC na60paTopH0ro

Pe3yIII)TaT pa60TI>I OLCHU-
Ba€TCs YUUTCIIEM.

4YTOOBI KOT/1a BEI CMOTPEJH Ha 000pyJOBaHUSL. MakcuMalbHO IPUCY K-
OynaBky D, oHa «cnpsTana» 3a naetcs 4 Gasna.

coboii apyrue OyaaBku — Kak OyaTo

OHH BBICTPOCHBI B PsiJi O MPSIMOA.

3aoanue 5. CHumuTe OynaBKU H Hcnons3oBanue Pe3symnbrar paboTs
OTMEThTE MeCTa X IPOKOJIA Ka- HU3MEPHUTEIBHBIX OLIEHUBAETCSI yIUTETIEM.
paHjanoM. 3aTeM OUepTHTE KOH- pudopoB. MaxkcumMansHO

Typ5l INIACTUHBI U yJaIuTe eé.

MIPUCY’KAAeTCsl 5 OAJIOB.

3aoanue 6. HauepTtute depe3 TOUKH
A u B, a 3atem Touku C u D coot-
BETCTBYIOIIHE JIMHUH JI0 Tiepecede-
HU ¢ Tpanenueil. OTMeTbTe TOUKH
TIePECEeUEHHUS U Yepe3 ITU TOUKH
MIPOBEANTE IyHKTHPHEIE JIMHUH TaK,
YTOOBI MOJTYYHITNCH J[BA PaBHBIX
tpeyromsHuKa (AAMN u AAPQ ¢
paBHBIME cTopoHaMH AM u AP).

‘VYMeHue BRIYUCIISTh
pe3yIbTaThl
TIPAKTUIECKUX
U3MEpPEHUHN.

VYyamuecs npoBepsioT
ToBapuieil. Ouu
JEMOHCTPUPYIOT
MIPaKTUYECKUE 3aaHusl. 3a
KXy ITOJTHYIO
JIEMOHCTPAIHIO
npucysxaaercst 1 6amr.
MaxkcumMansHO
MIPUCYKAASTCS S5 OaIIoB.

3aoanue 7. TIpoBeauTe COOTBET-
CTBYIOILE H3MEPEHHS U BBIYUCINTE
[IOKa3aTesb NPETOMICHHUS CTEKIIa,
HCIOJB3YS 3aKOH MPETOMICHHS
CcBeTa.

‘YMeHue npoBoauTh Ma-
TeMaTU4eCKHe BbIUHCIIE-
HUSI, COOTBETCTBYIOII[HE
TIOTyYSHHBIM Pe3yJbTa-
TaM U3MEpPEHHH.

Vyamuecs npoBepstoT pe-
3yJNbTaThl APYT IpyTa U
OLIEHUBAIOT MX. 33 KaKIbIit
MIPaBUIIbHBIN OTBET MPHCYK-
nmaercs 1 6amn. Makcumas-
HO mpucyxaercsi § 6aJuIoB.

sina . MN . PQ
Takum obpazom: n = —; sina = —; siny = —.
s AM AP
sina MN AP MN
Otcrona nomyvaercsa: n = —— = —+ —, rae AM = AP, cnenosatensHo, n = — -
siny AM PQ PQ

3aoanue 8. HaueptuTe cXemy ommbITa
B pabodeM JIHCTKE ¥ CpaBHUTE
MIOJTy4E€HHOE 3HAYEHUE TT0Ka3aTeNs
MIPEJIOMIICHHUS CTEKIIA C ero
TaOJIMYHBIM 3HAUCHUEM.

CpaBHeHe 3HaYeHHI
BEJINYUH, MTOJTYYEHHBIX
MyTéM M3MEPEHUI U
BBIYHCIIEHUH, ¢ TaOIHY-
HBIMH 3HAYEHHUAMH.

VYuaamuecst CpaBHUBAIOT pa-
60TEI 1pyT npyra. O6Cyx-
JAI0TCs HEe COBIAaroNIue
oTBeTHl. Pesynbrar paboTs
OLICHUBACTCS YUHUTEIEM.
MakcuManbHO NPUCYKAAET-
cs1 6 6amoB.

CxeMa npaKTH4ecKoi paboThI:

@)

M)

Vyanmmcst mopy4yaeTcs: BIYUCIUTD
00111ee KOINYECTBO MOIYIeHHBIX
0aJlIoB.

O600mEeH s




OuenuBanmne. [[J1s onpeaeseHus! CTENCHN TOCTIKEHNUS TOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUUMH KPUTEPUIMU.
Kpurepun oneHUBaHUS: onpedenenue, npumeHerue

I ypoBensn

II ypoBenn

I1I ypoBennb

IV yposenn

He moxer onpene-
JIUTH ONBITHBIM My TEM
TTOKa3aTeb Tpe-
JIOMJICHUSI CTEKJIS-
HHOU TUTACTHHBI,
umeroteit Gopmy

3arpyaHseTcs onpe-
JEJTUTH OTIBITHBIM
MyTEM IOKa3aTesb
TIPEJIOMIICHHUS CTEK-
JISIHHOMW TJTACTHHBI,
uMmeromeit hopmy

B ocHOBHOM BepHO
OTpeelIsieT OMBITHBIM
My TEM MMoKa3aTelb
MIPETOMIICHHS
CTEKJISTHHOM Tj1ac-
THHBI, UMCIOIICH

[IpaBunbHO onpene-
JISIET OTIBITHBIM Iy TEM
MOKa3aTep Ipe-
JIOMJICHHSI
CTEKJISITHHOM TTj1ac-
THHBI, UMCIOIIICH

BOIUTH HCO6XOIII/IMI)IC
U3MEPCHUA U
BBIYUCJICHHSA.

npudopamu, HO HeoO-
XOJMMbIC H3MEPEHUS
U BBIYHCIICHUS
IIPOBOIHMT C
OLINOKaMH.

Tparneiuu. TpaneLuy. ¢dopmy Tpamnenuu. ¢dopmy Tpamenuum.
He ymeer nonb3o- JemoHncTpupyet JemoHncTpupyet JemoHncTpupyet
BaTHCS MPOCTHIMU yYMEHHE MOJB30- YMEHHE I0Tb30BaThCsl | YMEHHE NMPABIIBHO
pudopaMu U mpo- BaTHCS MIPOCTHIMA MIPOCTBIMU TIPH- TI0JTb30BATHCS

6opaMu U YaCTHIHO
MPaBIJIBHOE YMEHHE
MPOBOIUTE
HEO0OXO0JUMBIE H3ME-
pEHHs M BBIYUCICHHS.

MPOCTBIMH MIPHOO-
pamu ¥ TOYHO
IIPOBOJUTH HEOO-
XOJNUMBIE H3MEPEHHS
U BBIYMCIICHUS.

B KOHIIC YpOKa pa60qne JIMCTKH c06npa}0Tcx n HO6aBJI$IIOTC$I B HOpT(I)OJ'II/IO yJdamumxcs.

Ypox 62/ Tema: HIOJITHOE BHYTPEHHEE OTPA’KEHUE

1.1.1. Pa3bscHsET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE

IMoacTanaapTsl

PesyabTaThl
00y4eHust

" AICPHBIC SABJICHUS, IPUINHBI UX BOSBHUKHOBCHUA.

1.1.4. Pa3bscHseT coOpaHHyr0 HHOPMAIUIO O 3aKOHOMEPHOCTSIX JJIEK-
TPOMArHUTHBIX (MarHUTHBIX, CBETOBBIX ), aTOMHBIX U SIICPHBIX SBICHHUM.

o OOBsICHSET INPpUYHMHY BOSHUKHOBEHHUA ABJICHUS ITOJIHOTO BHYTPEHHET O

OTpPaXXCHHUA CBETA.

o PazbscHsET MOHATHE «HIPEACIIBHOTO yTIiia) MOJIHOTI0O BHYTPEHHETO

OTpayKEeHHMSI.

e Pemaet KaueCTBEHHbBIE M KOJHMYECTBEHHBIE 3a/1a4H 1O IIPUMEHEHUIO

SABJICHUSA IMOJTHOT'O BHYTPEHHETO OTPAKEHUA CBETA.

MOTI/IBaIII/ISI MOKET OBITh CO3/1aHa TaKMM MPOCTBIM OIIBITOM: y4YalllUMCs IMPEAIaracTcs
NOAHATHL YYTh BBIIIC YPOBHS I'JIa3 CTaKaH C BO,HOI7[ 1 IMOCMOTPETHL HA MOBEPXHOCTb BOJBI. Omna

Oyzet BUIHA OJeCTsIIe CepeOPUCTOTO [IBETA.
HccnenoBarenbckuii  BOmpoc:

Ymo saenisiemcs NPUuUHOU  3epKANbHO20  OaecKd

nosepxrHocmu 800vi? Ilpu xakom c8emogom AeieHUU BO3HUKAem makoe 3peauiye’?
MoTHBaIio MOKHO CO3/1aTh U C TIOMOIIBIO MaTepraa u3 0J10Ka A yaeOHHKa.
Pexomenoayuu. B xnaccax ¢ mexwuueckum OCHAWjeHUEM MONCHO BOCHOIb308AMbC.

3apanee npueomoBIeHHLIMU CAAUOAMU UTU UHINEPHEM-PecypCami.

IIpennoxxenust yyamuxcsi BhICIYIIMBAIOTCS U CaMble HHTEPECHbIE I/’HOBT STFOILL
3aMKCHIBAIOTCA Ha JOCKE. 3aTeM KJacc NAEIUTCS Ha TPYIIbl U OHU

BBITIOJTHUTH UCCJICJOBAHHUC «Hoquy TCJIO BUAHO HaHOJ’[OBI/IHy?» (6

HUA SKCICPUMCHTA UM NPCIaracTcs rnepeUepTuTh B pa60‘II/I€

M 3aI10JIHUTH €€:

5

Jaro
B) JIe B
%ﬂme 10 TAbIUIY




O0cyxaaemMblii BOIIPoC

PesyabTar

1 | B kakoMm ciydae OIyIleHHbIH B Ha rpanune Boga-Bo3ayXx, Tak Kak Ipy Nepexoe
CTaKaH C BOJIOHM KapaHJIall KakeT- | JIyda 3 Oosiee IIIOTHON cpeabl B MEHEe IIOTHYIO
cs1 oree CIIOMaHHBIM: Ha TPAaHA- | TIPEIOMIIEHHBIN JIyd yOaIseTcsl OT HeplIeHuKyIspa,
1€ BO3yX-BOJa AN HA TPaHUIE BOCCTAQHOBJICHHOTO U3 TOYKH ITaJeHUS JIyda Ha
Bona-Bo3ayx? [louemy? TPaHUIly pa3era ABYX Cpell — yroi IPeIoMICHHS

OyzeT OOoJbIlle yIiia MaeHuUs.

2 | Kakoe usmeHenue nHaOGmonaercs | Ilpu ynaneHuu crakaHa oT ceOs KapaHAall KaKeTcs
MpH MOCTENIEHHOM YJaleHu! cTa- | OoJee CIIOMaHHBIM, TaK KaK M3-32 YBEIHMUECHUS yTiia
KaHa OT ce0s (CTakaH JOJKEeH MaJeHNUsI CBETa Ha TPAHHILy BOAA-BO3LyX yTOJ TIpe-
OBITH UyTh BBIIIE YPOBHS BaIllX JIOMIIeHUS OyzieT emié OOoJbIIe YAAISTECS OT
ria3)? HNEepHIEHIUKYIPA.

3 | Ecau npoaomkars MeIJICHHO Vaansst ctakaH OT ce0sl, BBl HE YBUINTE HAXO AT IO-

YIAISTh CTaKaH OT ce0sl, BO3HHK-
HET TaKOW MOMEHT, KOT/ia BbI Oy-
JileTe BUETh TOJIBKO HAXOIs-

LIyIOCS B BOJE YacTh KapaHIamia.

sl B BO3/yX€ 4acTh KapaH/alla, IIOTOMY 4TO JIy4 He
HEePEeXOAUT BO BTOPYIO cpely (BO34yX), a ocTaéTcs B
MepBoii cpese (Boza), B KOTOPOI MPOUCXOAUT
SIBJICHUE OTPAKCHHS.

TTouemy? Kakoe cBeToBOE
SIBIICHHE TIPOH30ILI0?

Jugppepenyuposannoe obyuenue. YueHukaMm ¢ HU3KUMH pe3yJibTaTaMyd OOYYCHHS U
yd€HUKaM C OIrpaHNMYCHHBIMU q)HBI/I‘IeCKI/IMI/I CIOCOOHOCTAMU Y4auTesib MOXET AaTbhb ApPYyroe
3aganue. llenecooOpa3HO OpraHM30BaTh COBMECTHYIO PabOTy TakMX YYEHUKOB C JPYTUMH
YUCHHUKaMH.

Bo Bpems npoBezieHus OIbITa YYHUTENb JOJDKEH 00paTUTh BHUMaHHE YUSHUKOB Ha TO, 4TO
CTaKaH JIOJDKEH HAaXOJUTHCS Ha OIPEACIEHHOM YPOBHE OTHOCHUTEIBHO TJ1a3. YYalluecst CaMH
JIOJDKHBI TIPUHATH K BBIBOJLY, YTO YacTh KapaH/alla B BO3AyXe MepecTaéT ObITh BUIUMON MpH
ONpPENENEHHOM YTIIE MAJEHUS U3-32 TOTO, 9TO YTOJ MPETOMIIEHHS CTAHOBUTCS paBHbIM 900,
Janee yanuTens MOKET IPOJOIDKATH YPOK IO OJHOMY M3 IByX BO3MOXHBIX BAPHAHTOB:

1. JlaTtp 3amaHue rpynmaM HOATOTOBUTH MPE3CHTANMUIO, MTPEABAPUTENLHO 03HAKOMHBIIINCH C
TEOPETUUECKUM MaTepHaioM. Bo BpeMs MOATrOTOBKH yYaruMcsl pa3faloTcs TUIaKTHIECKUE
JIUCTKH CO CIEYIOLIET0 POAa BOIIPOCAMHU:

o [Tpu KakuX yCIOBHAX MIPOUCXOIUT SBJICHHE IIOJIHOTO BHYTPEHHETO OTPaXKESHUs?

» Kako#i yros Ha3pIBaeTcsl MpeieIbHBIM YIJIOM ITOJTHOTO OTPa)KEeHHsI?

o Kak co3naércs mojHOe BHYTpEHHEE OTpaykeHHE B CTEKIITHHOM npu3me?

e ['1e mprMeHsIeTCsI SIBJIEHHE TTIOJIHOTO BHYTPEHHETO OTPaXKeHNUs?

2. MeronoM mHTEpBBIO. BONpOCH! A1 MHTEPBBIO TOTOBSTCS 3apaHee W OCHOBBIBAIOTCS Ha
HCCIIeIOBaHUM, KOTOpOE ydarmuecs OynyT NMpOBOJWTH. B 3TOM ciydae HammcaHue 3aKoHA
TIPEJIOMJICHUS /7SI TIOJTHOTO BHYTPEHHETO OTPaKCHHSI W OIpEeieseHUE IMpeesbHOTo yrIiia
MTOJTHOTO OTPAKEHHS BBITIOTHSAIOTCS yJaI[IMHUCS.

YunTens 1aét cBeAeHUS 00 NCTIOIB30BAHIH PABHOOEPEHHBIX MPSIMOYTOJIBHBIX IPU3M B
yCTpoiicTBax NMEPUCKONOB, OMHOKIEH M OTMEYAET, YTO MX MOBEPXHOCTH H3TOTaBIHUBAIOTC

W3MEHEHHs HaTPaBIIeHUs CBETOBOTO JTyda Ha 180°. JleMoHcTpUpyeTCs KO
YCTPOHCTBA OMHOKIIA M MPU3EMHOTO IEPUCKOIA, TOKAa3BIBAIOT X0 JIyueit
Brmmonnsiercst nccnenoBanne «lIpoBepuM MoJIHOE BHYTPEHHEE OT)
KOTOpPOTO SIBJISIETCSl NMPUMEHEHHWE 3HaHWH, IOJYYEHHBIX B
UCCIIEI0BaHKUE COCTOUT M3 TOLIArOBOTO aHAIM3a SBJIE

CTEKJIa B BO3/yX, ONPEIEICHUs yIia MajeHus, Mpu K
BHYTPEHHETO OTPa)KEHUS, IPE/ICIIFHOTO YTIA TOJTHOTO B
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TCXHUYCCKUM OCHAIICHUEM MOKHO BOCIIOJB30BATHCA aJpeCaMU U3 pasjciia ((3HeKTpOHHI)Ie
PECYpPChI». O6C}’)K)ICHI/IC PE3YyJILTATOB UCCICAOBAHUA MOXKHO BECTU HAa OCHOBE BOIIPOCOB U3

y4eOHHKa.

IIpeanaraempie Tadauubl U cxembl. Ha ocHoBe nuarpamMel BeHHa MOXXHO OCYIECTBUTH
BHYTPUIPEAMETHYIO HHTETPALHIO.
DJIEeKTPOHHBIE pecypChI

1. https://www.youtube.com/watch?v=TOwM3NuQVyA
2. https://'www.youtube.com/watch?v=PAsNv3swaJg

3. https://www.youtube.com/watch?v=>5pDFcP4m7A0

OuenuBanmue. [y onpeeieHust CTETIIEHN TOCTHKECHUS IOCTABICHHO 1ieny 00y4YeHHs
MOHO BOCTIOJIb30BAThCS CIEAYIOIIUMU KPUTEPHUSIMHU.
KpuTepun ollcHUBAHUS: 00bsICHEeHUE, PA3bIACHEHUE, peuleHue 3a0ay

OTpaXXCHUA CBETA.

OTpaXXCHUS CBETA.

OTpaXXCHUS CBETA.

I ypoBenn II ypoBennb III ypoBennb IV ypoBenn
Ommn609HO 3aTpynHseTcs YacTUyHO BEpPHO TouHO 00BICHSAET
OOBSCHSICT IPUUNHY OOBSCHUTD IPUYHHY O0OBSCHSCT IPHYUHY NPUYNHY
BO3HUKHOBEHUS BO3HHKHOBEHHUS BO3HHKHOBEHHUS BO3HHKHOBEHUS
SIBTICHUS TIOJTHOTO SIBIICHHS TIOJTHOTO SIBIICHHS TIOJTHOTO SIBIICHHS TIOJTHOTO
BHYTPEHHETO BHYTPEHHETO BHYTPEHHETO BHYTPEHHETO

OTpaXXCHUS CBETA.

C noMouipo yuuTesst
pa3bsICHSET MOHATHE
HPEIENBHOTO yria
HOJIHOTO
BHYTPEHHETO
OTpaXKeHHSI.

C omnbkaMu
Pa3bsICHACT MOHATHE
MIPEe/IeNIBHOTO yIja
MOJIHOTO
BHYTpPEHHETO
OTpaKEHHSI.

B OCHOBHOM BEpHO
Pa3bsICHSCT MOHSTHE
IpeeIbHOro yriia
TIOJIHOTO
BHYTPEHHETO
OTpayKEeHHSI.

TouHO pasbsACHSIET
MOHSATHE NPEJEIBHOrO
yIi1a TIOJIHOTO
BHYTPEHHETO
OTpaKeHHUSI.

Omr6o4vHO pemaeT
KaueCTBEHHbIC
KOJIMYECTBEHHBIC
3a/1a4¥ 110 IpHMe-
HEHUIO SIBICHHS
IOJIHOTO BHYTPEH-
HEro OTPayKEHHUSI
cBeTa.

3arpyHACTCS, permast
KayeCTBEHHBIC 1
KOJIMYECTBEHHBIE
3aJa4y 110 [IpUMe-
HEHUIO SBJICHUS
MOJTHOTO
BHYTPEHHETO
OTpaKEHHMSI CBETA.

YacTuyHO BEpHO
penaer KauecTBeH-
HbIE U KOJINYECTBEH-
HBIE 3aJ1a4H IO MPH-
MEHEHUIO SIBJICHUS
MIOJTHOTO
BHYTPEHHETO
OTpaKCHHUS CBETA.

[paBuibHO pemaeT
KayeCTBEHHBIC 1
KOJINYECTBEHHBIE
3aJa4y 10 IIPUMEHe-
HUIO SBJICHUS
MOJTHOTO
BHYTPEHHETO
OTpaKEHHMSI CBETA.

B koHIIe ypoka pabouune JIUCTKH COOUPAIOTCS U J00ABISIFOTCS B MOPTHOIHO YUALTHKCS.

Ypok 63 / PEHHEHHUE 3AJAY

Ha YPOKE MOKXHO BBITIOJTHUTD 3a/IaHUA

U3 ynpaxHeHus 3.5

1. OTBet: BeIxons U3 mpu3MBI, CBET MOMAAACT B OoJee
IUIOTHYIO CpeAy, TOTOMY TIPEIOMIICHHBIH JTyd

TIPUOIIIKAETCS K IEPIICHANKYIISPY.




2. JlaHo Pemrenne Brruncnenus

M D, 3 ; — — o
Uginas = 1,22 108 — sinao — _@wmas sinay = 0,4-067 = 24°, .

M ¢ OtBeT: @y = 24°. (Ha ocHOBe 4eTBIpEX3HAUHBIX
c=3-10° < MaTeMaTHYEeCKHX TaOJIHIT)
ao—?
3. OtBeT: Ny > Ny > Ng3.
4. JlaHo Pemenne Brraucnenust
ay = 34° . 1 1 1
singg =——->n= n=——-—=——-—7—=1,79.

n-? °Tn sinag sin34° ~ 0,5592
OtBer: n = 1,79.

5. OtBet: XOH CBETOBOTO JydYa, MAaIAIOIIETO Ha CTCKIISTHHYTO
IIOCKOTIAPALIENIFHYIO TTACTHHY, HAXOISIIYIOCS B BO3/yXe, H300pakeH Ha
pHCYHKe.

6. Oteer: B) Jlns anmasa.

Ypox 64/ Tema: JTIUH3bI

3.1.1. Ucmonmp3yeT mprbOOpHI JUTS U3yUCHHUS STEKTPOMATHUTHBIX

(MarHUTHBIX U CBETOBBIX), ATOMHBIX H SIICPHBIX SBICHHUM.
IoacTanmapTol 3.1.2. Onpenensier 3aBUCUMOCTb MKy (HH3NUSCKUMH BEIMYUHAMH,

XapaKTepHU3YIOIMMH 3JI€KTPOMAarHUTHbIE (MAaTHUTHBIE U CBETOBBIE),

AQTOMHBIC U SICPHBIC SBICHHS.

¢ Pa3nuyaeT o CTPOSHHIO COOMPAIOIINE U PACCEUBAOIINE JIMH3bI.
Pe3yabTaTsl ¢ Knaccupuuupyer OCHOBHBIE 3JIEMEHTHI JINH3 U ITOKA3bIBACT UX Ha
00y4eHust cxemax.

e Pa3bsCHSET MOHATHE KTOHKAS JIMH32.

MoTuBaIMI0 MOKHO CO3/1aTh HA OCHOBE MO3HAHUN YUAIIUXCS O JIMH3aX U3 MOBCEAHEBHOM
*ku3HA. OHM HE pa3 CTAJKUBAIMCH WM CIHBIIATH O TaKHX ONTHYECKUX INpHOOpax H
MIPHUCIIOCOOTCHUSAX, KaK OYKH, (POTOAIApaT, MUKPOCKOII, TEIECKOT, JIyma. boixpImHCcTBO U3
YYaIuXcs 3HAIOT, 9TO TJ1a3 TOXKE MOKHO CUHATATh ONTHYECKUM IpuOopoM. OCHOBEIBasCH HA
STHX 3HAHMUAX YYAIIMXCS, MOKHO OOPATUTHCA K KIIAcCy C BOTIPOCOM:

- Yrto obbennusier 3Ti npubdopsl? YUTto obiiiee y BCex ITUX 3HAKOMBIX BaM IPpUOOpoB?
BriaBUHYTHIE IPEATIOI0KEHUS BBICIYLINBAIOTCS U CAMbIE HHTEPECHBIE U HE MIOBTOPSIOILNECS
BBINKUCHIBAIOTCA HA JJOCKE.

HUccnenoBarenbekuii Bompoc: Kak ynpaensiemcs Xo0 ¢8emogo20 nyuka 6 ONMuyecKux
npubopax?

MoTHBaIIO MOKHO CO3JIaTh X HA OCHOBE MaTepHaNIoB u3 6Ji0Ka A ydeOHuKa. J[ns ycu-
JICHWSI aKTUBHOCTH YYAIIUXCSI [IEIeCO00pa3HO UCIIONB30BaTh MYJIETUMEIUIHHEIA yICOHUK.

O3HaKOMIICHHE C TEOPETHICCKAM MATEePHAJIOM OCYIIECTBISICTCS B TPYIINIAX: MOXKH
MOJIB30BAThCS METOIOM «UTEHHUE C MEPEPHIBAMUY» WIIM METOJIOM «I/IHCEW. Yr
yJaliyuMces Jy4llle YCBOUTh TEOPETUUECKUI MaTepuall, yUuTeNlb JaET UM Y

nuH3y. OHM HAYMHAIOT PAa3IMyaTh COOMPAIOIINE U pAaCcCEHBAI0
C UX CBOMCTBaMH, C BETMUMHAMU, XapaKTEPU3YIOIIUMHU
TOHKOH JTMH3BI, TJIABHOH ONTHYECKOH OChI0, (POKyCOM,
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VYuamumces peaiaraercsi, OCHOBBIBAsICh Ha 3HAHMH XO/Ia CBETOBBIX JIydel B TPEXTpaHHON
MIpU3Me, Pa3JeNUTh JINH3Y Ha HECKOJIBKO IPU3M U HAYEPTUTH B pa0OYMX JIMCTKAX X0 JTy4eH,
TIa/IAIOIIUX Ha 3TH MPU3MBIL. BBITIOIHSS 3TO 3a/1aHNe ¥ pUCYSI X0 JIydel, OHU O3 3aTpy THEHUH
TIOHUMAIOT pa3iIMuie MeXK1y COOMparoniel U paccenBaroiel JIMH3aMu.

HccnenoBanne «OmpenennuM TaBHBIA (DOKYyC JIMH3BD) HANpaBICHO Ha INPUMCEHEHHE
MPHOOPETEHHBIX yJyantuMucs 3HaHwi (010K E). Yuamuecs onpeaensroT riraBHbIH GoKyc co-
Ouparomeit u paccenBaromeii mra3. OOCyKICHNE CCIeI0BAHNS MOKHO ITPOBECTH HA OCHOBE
BOIIPOCOB 3 YICOHHKA.

JuddepennnpoBanHoe odyyeHue. YUCHUKH C HU3KHUMH pe3yJbTaTaMH OOY4YEHHUS U
YY€HUKHU C OIpaHNYICHHBIMU q)HSI/I‘IeCKI/IMI/I CHOCO6HOCTHMI/I BKJIFOYAIOTCS B TPYIITY C aKTUB-
HBIMH YUCHHUKaAMH.

IIpeasnaraemple TaGJIMIBI H CXEMBbI.

VYuamumes npeJyiaraeTcs CpaBHUTh JIMH3BI WIIH C TOMOIIBIO MarpaMMbl BenHa.

3ananue, naHHOe B paznene ydeOHMKa «UTo BBl y3HAIU?», TOMOXKET YydaIIuMmcs
CaMOCTOATENILHO 0000IIUTE 3HAHUS, TIOyUYSHHBIE Ha MPOTSHKEHNH yPOKa.

PaccewnBatowan
LewTp ®oKanbHaA NI0CKOCTb MH3a
KpUBUSHbI TnasHas \ "
- L
onTuyeckas
-
l } ocb
v > - - /. i ~
— ———4)
\ Paauyc J®okycHoe
/ KPUBU3HbI paccroaHune
[nasHas GoKycHas v U - .
TouKa Cobupatowasn (ONTUYECKUI LeHTP -

NnH3a
JJIeKTPOHHBbIE Pecypchl
1. https.://www.youtube.com/watch?v=ofIO1Jz8vZS
2. https://www.youtube.com/watch?v=3AStnjyCCwM
3. https://www.youtube.com/watch?v=clcqOmLOQIM

OuenuBanue. {71 onpeaeeHus CTENICHN TOCTIKCHNS TTOCTaBICHHON IIETH 00y4IeHHS
MOJKHO BOCTIOJIb30BAThCS CIIEIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: onpedenenue pasiuyus, Kiaccuurayus, pasvichenue

I ypoBenn II ypoBenn III ypoBenn IV yposenn
He paznuyaer 3aTpynHseTCs B OCHOBHOM BEpHO TouHO pasnuyaer
cobuparomue u pa3u4uTh COOUparo- | pasiuvaeT coOHMparo- cobuparomue u
paccenBaronye IIMe U paccenBaoNIe | IHEe M PacCEHBAIONINE | pacCeHBAIONIHe
JIMH3BI 110 UX JIMH3BI 110 UX JIMH3BI 110 UX JIMH3BI 110 UX
CTPOCHHUIO. CTPOCHHIO. CTPOCHHIO. CTPOCHHIO.
OmmnbouHO Ki1ac- C ommbkamu Kiac- B ocHOBHOM BepHO [IpaBunbHO KiIac-
cuunupyer cudumpyer KIIacCU(UIUpPyeT cudumpyer
OCHOBHBIE 3IEMEHTHI | OCHOBHBIC JJIEMEHTBl | OCHOBHBIC DJIEMEHTHl | OCHOBHBIC JIEMEH
JIMH3 ¥ HE MOXET JIMH3 U 3aTPYIHACTCS | JIMH3 U YaCTHIHO
yKa3aTh UX Ha yKa3aTh UX Ha BEPHO YKa3bIBaeT UX
CXeMax. cXeMax. Ha CXeMax.
C nomouibio yuntens | 3aTpyaHsercs YacTtuuHO _BEpHO

PasbACHACT NOHATHE PasbACHUTH IOHATHE Pa3bBACHACT 110
«TOHKAas JIMH3a». «TOHKAas JIMH3a». «TOHKas 3an.

B koHIIEe ypoka pabouue JIUCTKH COOMPAIOTCS U T00aBI
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Ypok 65/ Tema: HOCTPOEHUE U30BPAXKEHUS TEJIA B
TOHKUX JIMH3AX

1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE
U SIACPHLIC SIBJICHUSA, IPUYUHBI UX BOSHUKHOBCHU .
3.1.1. Ucnionmps3yeT mprbOOpHI [UTS U3yUYCHHUS STEKTPOMArHUTHBIX
IMoxcranaapTe (MArHUTHBIX ¥ CBETOBBIX), AaTOMHBIX U SIICPHBIX SBICHUM.
3.1.2. OnpenensieT 3aBUCUMOCTb MEXKIY (DM3MICCKHUMU BETHYHHAMH,
XapaKTePHU3YIOIUMH HJIEKTPOMArHUTHBIE (MATHUTHBIE M CBETOBBIE),
ATOMHBIC U AJCPHBIC SABJICHUS.
e Kiaccuduuppyer HpuUMeHseMble ISl [MOCTPOECHUS H300paXeHUs B
TOHKHX JIMH3aX y,I[O6HBIe JIyY4 U YKa3bIBA€T UX Ha CXEMax.
Pesyabrarsl e C IOMOUIBI0 CXeM OOBICHAET MOJNYYCHHE PasiM4HbIX M300paXeHUH B
00y4eHHst TOHKHUX JIMH3aX.
e Pemaer KauyeCTBEHHBIC CXEMATHYECKHME 3aayd Ha IIOCTPOCHHE
I/I306pa)KCHI/I$I B TOHKHUX JIMH3aX.

VYyamuecss 04eHb YacTO CTAIKUBAIOTCS C MPUMEHEHHEM JIMH3 B MOBCEIHEBHOW JKU3HU,
MOATOMY peaju3alusl MOJCTAaHAAPTOB JAHHOM TEMbl OYEHb Ba)KHA. MOTHBALMIO MOXHO
CO3/1aTh C MOMOIINBI0 MaTepuana yueOHnka (60k A). Ha aToMm 3Tame yyammmcs pa3maroT
Ppa3IMYHbBIC JTHH3HI, UMEIOIecs B (PU3NIECKOI TabopaTopuu, ¥ MpeIaralT, TOCMOTPEB C UX
ITOMOIIBIO HA TIPEIMETHI Ha PA3IMYHBIX PACCTOSHILIX (TEKCT KHHUTH, PYUKY, 3aIIFCh Ha JTOCKE,
CBETHJIFHHK Ha MOTOJIKE U T.J.), 3aIHCaTh B paO0YNX JTUCTKAX COOTBETCTBYIOMINE 3aMEUaHMU
00 nx M300pakeHNAX. 3aTEM MOKHO 00OPAaTHUTHCS K KJIACCY C BOIPOCOM:

e [Toyemy, HaOIrOAAsT TIPEAMETHI CKBO3b JIMH3Y, MBI BHIUM HEKOTOPBIC M3 HHUX MPSMBIMH, a
HEKOTOpbIE MepeBEPHYTHIMU?

OTBeTHI yJanuxcs BeICTyINBaloTCs. Ha 1ocke 3anuchIBaeTCs M yUUTENIEM 03BYyUHNBACTCS
HCCIIeI0BATENbCKUI BOMIPOC.

HccenenoBarennckuii Bompoc: Kax cmpoumcs uzobpasicenue npedmema @ iunze?

MHOTOYHCIICHHBIC TPEANONIOKEHUS YUYaUXCsl 0000MATCS U HECKOJIBKO CaMbBIX WH-
TEPECHBIX 3aIMCHIBAIOTCS HA JIOCKE. 3aTeM BEIIOHSICTCS HccienoBanne «Kakoe n3o0paxenne
MTOTYYHIIOCH B THH3E?» U3 0Jioka B. Pabota ucnonHseTcs B rpynmax. Ydamiuecs BRISICHSIOT,
YTO, pacroarasi TOpsIIyl0 CBEYY Ha Pa3lMUYHBIX PACCTOSHUSX OT JIMH3bI, OHU MOJY4YaloT
KOKOBIH pa3 pa3nuuable m300pakeHus. OdeHb IeIecoo0pa3HO TPOBECTH OOCYKICHHE
pe3yIbTaToOB Ha OCHOBE BOIIPOCOB U3 YUEOHHUKA.

Jugpgpepenyuposannoe odyuenue. YUeHUKH C HU3KUMH pe3yJbTaTaMH OOYUCHHS U
YYCHUKH ¢ OTPAHUYCHHBIMH (DHU3UUCCKUMH CIIOCOOHOCTSMH MOI'YT BBIMOIHATH HECKOIBKO
YIPOIIEHHOE 3a/laHueE.

VYuamiuecss 3HAKOMSTCSA C TCOPCTHYCCKMMH Marepuaiamu ydeOHuka (0a0k C). B arto
BpeMsi JIJIS JTYYIIETO YCBOEHUSI MaTepHralia MOXKHO MPOJIEMOHCTPUPOBATH 3apaHee MOArOTOB-
JIGHHBIE CaIbI 10 TEME.

Jlns moctpoeHus H300paKeHUs B TMH3E YYANIIMCS HEOOXO0IUMO 3HATH X0/ CIICAYIOIH
JTy4eit:
1. Jlyumn, uaymue napajiielbHO TJaBHOM ONTHYECKOH OCH, MOCHE MpEeaMIie B )¢
np
H

patorieii TMH3E MPOXOIAT Yepe3 e€ TIaBHBI (OKyC (B paccenBaromIei
Tydel mpoxoaar aepe3 Gokyc).
2. JIy4, npoxonsamuii depe3 HOoKyc JTUH3BI, TTOCIE MPEIOMIICHU HASH Tapa.

C
o BHOH

ONTHYECKOHN OCH.
3. JIy4, npoXOAsIIuil yepe3 ONTHYECKUH IEHTP JIHMH3 MEHS anpaBICHI pa

TpaHEHUsI.
V



VYuamuecs NoIy4aroT 3alaHie IOCTPOUTh U300paXKeHHUs B COOUpPAIOIel JIMH3e ¢ IOMOIIBIO
MIPOM3BOJILHBIX JIBYX JIydel U3 BhILICyKa3aHHBIX (>kenaTebHo | U 3) ¥ 3aN0IHUTH TaOIuILy.

Paccmosanue oo | Paccmosnue oo | Pasmep Ilpamoe unu | Heticmeumenvroe
npeomema u300pasceHus: U300pasicenus obpammuoe U MHUMOE
d— o
d>2F
d=2F
2F>d>F
d=F
d<F

TlonsaTue «MHUMOE I/I306pa)KeHI/Ie)) SABJIIETCA CIIOKHBIM IS BOCIIPUATHS YIaAIUMHUCH. 910
MOHSTHE PACCMATPUBACTCS MAPAUIENBHO C TMOHSITHEM «ICHCTBUTEIBHOE H300paKEHUEY,
BBIICHACTCS pas3sininue MEXAY HUMU C TOYKH 3pEHUSA DHEPTCTUKU. OTMC‘IaeTCﬂ, YTO B MECTC
MOJy4YeHHsT ACHCTBUTEIBHOTO W300pakeHHs COOMpAaeTcsi CBETOBask DHEPrus. DTO MOXHO
YCTaHOBHTH C MOMOIIBIO PA3TUYHBIX MPUOOPOB ((HOTOIIEMEHT, TEPMOIIEMEHT, PoTOOYMara
u 1.1.). [Tomyunts MHIMOE M300pakeHHEe Ha dKpaHe WM Ha (oroOymare HEBO3MOXKHO, TaK
KaK B PEbHOCTH €ro Her. B Mecro, rie moixydaercss MHUMOE H300pakeHHe, CBETOBas
SHEPrusl HE MOCTyHaeT. YdJaluecsl T0JDKHBI yMETh CXEMaTHYECKH MOJIydaTbh M300paKeHHs
MIpeaMeTa B JIMH3aX M TOYHO 3HATH ACHCTBUTEIBHOE JIM OHO WJIM MHUMOE, YBEIHICHHOE HITH
YMEHBIIEHHOE, MPSIMOE WITH MEPEBEPHYTOE.

Jlisi pa3BUTHS JIOTMYECKOTO MBIIIJICHUS yYalluXcsd MOXKHO J1aTh MM TakKoe 3aJaHue:
000CHOBATh M BBICKA3aTh CBOM MBICIIM O TOM, KaK OyIyT MEHSTHCS MOJIOXKEHHE M XapaKTep
1/1306pa>1<eH1/151 npeaMeTa mnpu €ro ABUKCHHUU. 21.]'[5[ €ro BBIIIOJIHEHUSA CICAYET MPEATIOXKHUTH
ydgamuMmcest IOCTPOUTH Ha OAHOM HYCPTEKE I/I306pa)KeHI/I${, TIOJTy4Y€HHBIC, KOorga HNpeaMeT
HaXOJMTCS HA Pa3JINYHBIX PACCTOSIHUSIX OT JIMH3BI.

Jlanee MOXHO TIPEUIOKHUTH ONPEACIUTh (POKYCHOE pacCTOSHUE JIMH3BI MPH M3BECTHBIX
TIOJIOKEHHSX MTPEAMETa ¥ €ro N300pakeHHst OTHOCUTEIBEHO ONTHYECKON OCH.

Hens uccnenosanns «Iloctpoiite n300pakeHNEe MpeaAMETa B TOHKOHM JIMH3E» - CXEMaTH-
YECKH MOJY4UTh ACHCTBUTENbHBIC H MHUMBIC H300pa)KeHHs B COOMpaloIeil 1 paccenBaromen
nrH3aX. BHUMaHuMe yuammxcs GokycupyeTcs Ha pasluuusIxX B MONYyYCHHH M300paKeHUH B
cobmparomieli u paccemBaromeil nuH3ax. [IpeanonoKeHns yJamIuxcsi TMPHHAMAIOTCS BO
BHHMaHHe. Bo Bpems mpeseHTanmii rpymm (ecnu pabota BeAETCS B TpyNIax) oOCYXICHHE
pE3yIbTaTOB CTPOMTCSI HAa OCHOBAaHWMHM BOIPOCOB U3 ydyeOHWKA. Bompockl m OTBETHI
OTMEYaIoTCs B pabOunX JHCTKAX.

Ipennaraembie TadJuubI 1 cxembl. 1. Teno momenaroT Ha pa3NUYHBIX PACCTOSHISX OT
JIMH3BI: TpeOyeTcs MOCTPOUTh W300pakeHHss M oXapakTepu3oBarh HMX. Hwke mnpuenéu
oOpa3eir.

IMocTpoenne n300pa:keHus Tejia B JIMH3E U €r0 XapaKTePUCTHK
O0pasen: Teno HaxoaAHTCH MEKIY MHH30H H C8MDOKY

Mo paccTosHIEM:
l“‘ . _ M3obpaxenne MHUMOE, IPAMOE U yREIHUEHHOE.
F F l G
> “‘-\‘ ‘
"
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2.C MOMOIIbIO AUarpaMmbl Benna CpaBHMUBAOT MHUMOC U Z[eflCTBPITeJ'[LHOG I/I306pa)KeHI/I$I,

MOJIY4YCHHBIC B JIMH3E.

DJIeKTPOHHBIE Pecypchl
1. hitps://www.youtube.com/watch?v=mRwRy24hbg8
2. https://'www.youtube.com/watch?v=kyTH fAEObc

OuenuBanue. /i1 orpeieieHusl CTETICHN TOCTHKCHUS TIOCTABICHHOH e 00yUYeHHs
MOJKHO BOCIIOJIB30BAThCS CIEAYIONTIMH KPUTEPHIMU.
Kputepuu orleHUBaHUSL: Kiaccugurayus, 00vsicHeHue, peueHue 3a0ay

I ypoBenn

II ypoBenn

III ypoBenn

IV yposennb

Om6ouHo Kiaccudu-
LHUPYET NPHMEHSIEMbIC
JUISL TIOCTPOCHHUS H300-
paXKEHHUsI B TOHKUX
JIMH3aX YAOOHbIE JIyqH
U HE MOJXKET yKa3aTh HX
Ha CXeMax.

3aTpyHACTCS KIIacCH-
(HUIUpPOBATH IPUMEHSI-
eMBIe IS TOCTPOCHHUSI
HU300paKEHUS B TOHKUX
JIMH3aX YA0OHBIE Ty4n
U C OIINOKAaMHU YKa3bl-
BAaeT UX HA CXeMax.

B ocHoBHOM BepHO
KiIaccuuuupyer mpu-
MEHseMbIe UL HOCTPO-
SHUS N300paKeHNs B
TOHKHX JIMH3aX y/100-
HbIE JIy4Yd U YaCTHYHO
BEPHO YKa3bIBaeT UX Ha
CXeMax.

IpaBuibHO KiIaccudu-
UPYET PHUMEHSIEMbIE
VTS TIOCTPOCHHUS H300-
paKXeHUsI B TOHKHX
JIMH3aX YA0OHBIE Ty4n
U TOYHO yKa3bIBaeT UX
Ha CXeMax.

C MoMOIIBIO YUUTENs
OOBSICHSIET CXeMaTH-
YECKH MOTyYCHHE
N300paXKeHUI B TOHKHX
JIMH3AX.

3arpyaHseTcs ¢ mo-
MOIIEIO CXeM 00bsIC-
HUTP MOTy4EHHE pa3-
JIMYHBIX H300paKeHUH
B TOHKHX JINH33X.

C MOMOIIBIO CXeM
YACTUYHO OOBICHIET
MOJTyYEHUE PA3JINYHBIX
N300pakeHU B TOHKHX
JIMH3AX.

C MOMOIIBIO CXeM
TOYHO OOBACHSIET
MOJTyYEHUE PA3INYHBIX
n300pakeHU B TOHKHX
JIMH3AX.

He moxer pematy ka-
YEeCTBEHHBIE CXEMATH-
YeCcKHe 3a/1a9d Ha MOoC-
TpoeHHe H300paKeHUS
B TOHKHUX JIMH3aX.

C ommbKamHu perraeT
KaueCTBEHHBIE CXeMa-
THYECKHUE 33/1a9d Ha
IIOCTPOEHHUE H300paXxe-
HYSI B TOHKUX JIMH3aX.

B ocHOBHOM BepHO pe-
I1aeT KaYeCTBEHHbIE
CXeMaTH4YeCKHUe 3a1adl
Ha IIOCTPOEHHUE M300pa-
JKEHHS B TOHKHX
JIMH3aX.

IIpaBunbHO pemaer
Ka4eCTBEHHBIE CXeMa-
TUYECKUE 3a7a4l Ha
IIOCTPOEHHUE H300pa-
JKEHUS B TOHKHUX
JIMH3aX.

B kon11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.
Jomamnee 3ananue. [locTponTs H300pakeHUS TOUKH, HAXOSIIEHCS BHIIIE BRITYKIION U

BOTHYTOH JIMH3.

Ypox 66/ PEHIEHUE 3AJIAY
Ha ypoke MOXHO BBITIOJHUTD 33/1aHUS U3 YIPaKHEHUs 3.6

1. OtBet: B BorHyTO# NTMH3E N300paKCHNE TTOIYIUTCS B YaCTH 2
2. OtBet: h — He m3MeHnTCs, d — yBenHIATCS

2

yepe3 Touku 1 u4,2us.
4. Otsert: [locnenHuil yuacTOK MyTH JTy4a, NaJalOLUIEro Ha I
NapajuIeNbHO [NIABHON ONTHYECKOW OCH, OTMEUEH YHCIOM 3.

\/

L
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3. Touka dokyca — 5; pokycHoe paccrosiHue — 2-4; ONTUYECKAS OCh — II , TIp
13 WCTOYH




5. OtBet: Xop Tyueil, NafaoKX Ha JIMH3Y NapaJuIeNbHO [NIABHOW ONTUYECKOH OCH,
npaBunabHO ykaszaH ans 11 u I nuns.

6. OtBet: B) TOMNBKO 3.

Ypox 67/ Tema: ®OPMYJA TOHKOM JIMH3BI

1.1.1. Pa3psicHsET 3II€KTPOMarHUTHBIE (MarHUTHBIE, CBETOBBIE), aTOMHBIE
U SIIEPHBIC SIBIICHUS, IPUYHHBI NX BOSHUKHOBEHHS.

IoacranmapTol
1.1.2. CocraBisieT U pemaer 3a/1a4u, OTHOCSIIHECS K DJIEKTPOMarHUTHBIM
(MarHUTHBIM, CBETOBBIM), ATOMHBIM H SIJICPHBIM SIBIICHHSIM.
PesvibTaThi e BripakaeT MareMaTHIECKYI0 3aKOHOMEPHOCTh MEXAy (OKYCHBIM pac-
Oﬁy.y,e,m,, CTOSIHUEM, PACCTOSHUEM IO MPEAMETa U PACCTOSHUEM J0 N300pasKeHSL.

o PemaeT Ka4yeCTBEHHEIS 3a1a4M 110 NPUMEHECHHUIO (bOpMy.]'H)I TOHKOMW JIMH3EI.

B nporiecce o0y4yeHus ydaniyecsi yCTaHaBIMBAIOT 3aBUCUMOCTb MEXY PACCTOSIHUEM OT
JIUH3BI IO TIPEIMETA U PACCTOSHUEM OT JIMH3BI 10 U300PasKEHHUSI, MEXKTy STUMH PACCTOSHUSIMU
1 (POKYCHBIM PACCTOSIHUEM U IIPOBEPSIOT ITH 3aBUCUMOCTH. ITAIl MOTUBAI[UH MOXKHO OCYIIEC-
TBUTH Ha OCHOBE TCKCTA U BOIIPOCOB M3 YUCOHUKA. YUUTEIh HCIIOIB3yEeT CUCTEMY H3 JINH3BI,
JAMIIOYKH W JKpaHa W, yCTaHABIUBAas JIAMIIOYKY Ha Pa3HBIX PACCTOSHUSAX OT JIMH3HI,
OmpeneNsieT paccTosHue A0 o€ u300paKeHWs Ha JKpaHe. OTHM JEMOHCTPHPYETCS
3aKOHOMEPHOCTh M3MEHEHHSI PACCTOSIHUS 10 M300paKEHUsI ¢ M3MEHEHHEM PACCTOSIHUS JI0
peaMeTa.

Hccaenoarennbekuii  Bomnpoc: C  Kakou 3aKOHOMEPHOCMbBIO  HPOUCXOOSIM  9Mu
usmenenus? Kax mooicno onpedenums 3my 3aKOHOMEPHOCHb?

Brmonasercs uccnegosanue u3 0Jo0ka B.

Jlano Pemrenue Breruucnenus
f=52cm=0,52 M, | u3 nogo6MIt TPEYTONBHUKOB: d= 052m-h 052m 013
H=4h. ABO vo A’B'O T a4
d-2 H f fh

h d H

OtgeT: 0,13 M

Judghpepenyuposannoe oodyuenue. JIna oGecnedenus Oomn oro \YuacTtu

YUYCHUKOB C HU3KUMU PE3YJIbTaTaMU 06yqu1/m " YYCHUKOB C

['pyniiel mOMy4YaroT 3alaHIE HAYSPTUTH CXEMY IO,
MpeaMeTa ¢ MOMOINBI0 coOupatomiei i3B! (010K C)
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tpeyronsankoB COF u A’B’F ompenenuTs 3aBHCHMOCTb MEXIy paccTostHueM 1o Tena (d),
paccrosiareM 10 uzobpaxkenus (f) u ¢okycubsiM paccrosauem (F). Yuutens, HaOmromas 3a
paboToii rpyrI, HaNpaBisieT UX AESTeIBHOCTh U JaéT HEOOXOAUMBIE COBETHI IIPHU MOJI'OTOBKE
mpe3eHTaIuii. MoKHO pa3farh TpyIaM JUIAKTHICCKUE TUCTKH C TIOOOHBIMH BOTIPOCAMHU:
o Kaxk 3anmceiBaercss popMynia TOHKON JTUH3BI, H 3aBUCHMOCTD MEXKIY KaKUMH BETHIYMHAMHU
OHa omnpenensier?
e Yem oTimuaercs 3ta Gpopmyna s coduparoiei u paccensatomieid mua3? [logemy?
e OT yero 3aBUCAT POKYCHOE PACCTOSIHAE M ONTHYCCKASI CHJIA JINH3BI?
e UeMy OyzeT paBHA ONTHYECKAs CUIIA CUCTEMbBI HECKOIBKUX JTUH3?

Ipennaraemble Ta0IUUbI U cXeMbl. 3aJaHNe, JaHHOE B pa3zaerne «UTo BBl y3HAIH?»,
JlaeTcst JJIsl CaMOCTOSITENIbHOTO 00OOIEHHsT YJallIMMKICS OCHOBHBIX 3HAHHi, M3YYEHHBIX B
TEYEHHEe YPOKa.

No Knrouegwvle 6onpocwi Dopmyna Hccneoosanue
1 Dopmyia JTHH3EI
2 Onrryeckas CHIa TUH3EI 1 D-
Fo F-
3 JIuneitHOE yBenMueHne
4 JuonTtpus

JJIeKTPOHHBbIE pecypchl
1. hitps://www.youtube.com/watch?v=TUDmQHj1Tck
2. https://'www.youtube.com/watch?v=kyTH fAEObc
3. https://www.youtube.com/watch?v=s4HqOz L7Js
OuenunBanue. /{151 onpeieNieHUst CTEIIEHH TOCTKEHHUS [TOCTABICHHOM e 00yYeHUs
MOYKHO BOCIIOJIE30BaThCS CIEAYIOIIMMU KPHUTEPHSIMH.
KpuTepuu oLeHUBAHUS: yMeHUe 8bIpasunty hopmynot, peuteHue 3a0ay

I ypoBenn II ypoBenn III ypoBenn IV yposens
He moxeT BeIpa3uth 3arpyaHseTcs B ocHOBHOM BepHO [IpaBuIBHO BBIpaXKaeT
MaTe€MaTU4YeCKyrO BBIPpa3UTh MaT€MaTHu- BBIpaXXa€T MaTeEMaTHu- MaTeMaTU4YECKYIO
3aKOHOMEPHOCTh YECKYI0 3aKOHOMep- YECKYI0 3aKOHOMep- 3aKOHOMEPHOCTh
MeXIy (OKYCHBIM HOCTh MEXIY QOKyC- | HOCTb MEXKIY MeXIy (POKYCHBIM
paccTostHuEM, HBIM PAaCCTOSHHEM, (oKyCHBIM pac- paccTosiHHEM,
PacCTOsIHHEM 10 PaccTOsIHUEM JI0 CTOSIHUEM, PACCTOSI- PaccTOsIHUEM JI0
TpeaMeTa u npeaMeTa u HUEM JI0 TIpeaIMeTa ’ TpeaMeTa u

PACCTOSIHHEM 110
HM300paKEHUST TOHKOM
JIMH3BI.

PacCTOsIHHEM J10
HU300paKEeHUS TOHKOH
JIMH3BbI.

PacCTOsIHHEM 10
HU300paKEHUS TOHKOH
JIMH3BbI.

PacCTOsIHHEM 110
HU300paKEHUS TOHKOH
JIMH3BbI.

Omr6o4HO pemaeT
Ka4eCTBEHHBIE 3341
Ha MPUMEHEHHe
(hopMyITBI TOHKOM
JIMH3HL.

3arpyaHseTcs peiaTh
Ka4eCTBEHHBIE 3a1a41
Ha MPUMEHEHHe
(hopMyIIBI TOHKOM
JIUH3BL.

YacTuyHo BepHO
pelaer Ka4ecTBeH-
HbI€ 3a/1a41 Ha MpH-
MeHeHue GOopMyITbl
TOHKOH JIMH3EL.

TouHo pemaeT
Ka4eCTBEHHBIE 331341
Ha MPUMEHEHHe
(hopMyITBI TOHKOM
JIUH3BL.

B koHIIe ypoka pabodurne JIUCTKH COOUPArOTCS U J00ABISIFOTCS B nopT(bon

y4algxc
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Ypok 68 / IPAKTUYECKASA PABOTA. OITPEAEJIEHUE
®OKYCHOI'O PACCTOSTHUA U OITUYECKOM CHAJIBI
COBMPAIONIEN JIMH3bI

3.1.1. Ucnonb3yeT mpuOOpPHI LISl H3yUSHUSI JIEKTPOMAarHUTHBIX
(MarHUTHBIX U CBETOBBIX), ATOMHBIX H SIIEPHBIX SBICHUH.

3.1.2. OnpenenseT 3aBUCIMOCTb MEXIy HU3NUECKIMHU BeTHIHHAMH,

XapaKTCPU3YIOINUMHU SJICKTPOMAarHUTHBIC (MaFHI/ITHLIe u CBGTOBLIC),

e JleMOHCTpUpYET yMEHHE HOJIb30BATHCS MPOCTHIMHU IPHOOPAMH U

HoacranaapThl
ATOMHBIC U SJICPHBIC SBICHHSI.
o ONBITHBIM ITyTEM OINpeeNsieT IIaBHOe (POKYCHOE PACCTOSHHUE U
ONITHYECKYIO CHITy COOUPAIONIEH JIMH3HI.

Pe3syabTaThl Y Y p

00y4eHust

BBIYUCIICHHA.

O60py,ﬂ0BaHI/IeM, YMEHHUEC IIPOU3BOAUTHL HCOGXO,I[I/IMI)IC HU3MEPCHUSA U

B 3aBucuMocTH OT yncna mpuOOpPOB M OOOPYAOBAHHS YUHUTEIh MOXET OpraHW30BaTh
pabory B rpymmax win napamu. OOBSCHIETCS 1eNb NMPAaKTHUECKOH paboThI, OnpeessieTcs
MOCIIeI0BATENbHOCTD €€ BhInmomHeHus. [IpecTaBneHHbIit 00pasel paccunTaH Ha MPOBEJCHUE

paboTsI Tapamu.

Ienv pabompi: onpeseINTH ONBITHEIM ITyTEM OCHOBHBIE XapaKTEPUCTHKU COOMparomieit

JIMH3BI — €€ (I)OKYCHOG PAaCCTOSAHUC U ONITUYCCKYIO CUITY.

Heooxo0umsle pecypcel: yIcOHUK, COOMPAOIIAs JIMH3A HA TOJICTABKE, ICTOYHHUK CBETa

(TamMmoYKa WM cBedYa), SKpaH, H3MEpPUTEIbHAS JICHTA.

JledarenbHOCTh

DopMuUpyeMbI€ YMEHUS
yyammxcs

OreHuBanne
(IpOBOAUTCA YUALTUMUCS)

Vuaniuecs 3aluCEIBaOT Ha3BaHUE
paboThI B paboune JTUCTKH.

3aoanue 1. Pacrionoxxure Ha Of-
HOM KOHIIE CTOJIA JIAMIIOYKY, Ha

O3HaKOMIJIEHHE U UCIIONb-
30BaHHe J1abOPaTOPHOTO

VYyaiuecs npoBepstoT Ipyr
npyra. OHE Hoo4YepEnHO

IPyroM KOHIIE CTOJIa DKpaH, a | 00OpydOBaHMUSL. BBITTONHSIOT 331aHue 1. 3a

MEXAy HUMH JIMH3Y TaK, 4TOOBI Ka)KIbIH BEpHBIH I1ar

OHH PacCHOJIOKHIACH BJIOJIb OTHON npucyskmaercs 1 6am.

JIVHUH. MakcumansHo npucyxmaercs 6
6aos.

3aoanue 2. 3axrute namnouxy u | Ilpaktuueckoe Vuamiuecs npoBepsroT

nepemeniaiTe e€ BAOJIb JMHEHKH | ompeneneHHe  3HAa4YeHUs | ToBapuiueil. OHu 1eMOHC-

JO TexX Iop, TOKa Ha JKpaHe He | M3MEepeHHil. TPUPYIOT MPAKTHIECKOE

monyynTe YETKoe H300paKeHue
HHUTHU €€ HaKaja.

3agaHue. 3a KaKIYIO OJHYIO
JEMOHCTPAILUIO PHUCYKAACTCS
1 6amt. MakcumanbHO
HpHUCYy’KAaeTcs 6 0aJLIOB.

3aoanue 3. IamepbTe paccTosHIE
OT JIaMIOYKH 710 JTH3bI (d) 1 oT
nuH3bI 10 3kpaHa (f).

YMeHHe IpOU3BOIUTH
HU3MEPCHNS BEJINUUH B
NPaKTHYECKOH paboTe.

PesynbTar paboThl onieHUBaCTES

3aoanue 4. C IOMOIIBIO
(hopMyIIBI cOOMparoIel JIHH3EI
BEIYHCIIUTE (POKYCHOE

paccTosiHUE U ONTUYECKYIO CHIIy | BETCTBYIOIUX
JIH3BL. MOy 4YEHHBIM
pe3yNIbTa@iaM n3MepeH

‘YMeHue npoBeacHust
MaTeMaTHIECKHX BBITHC-
JIGHWUH, COOT-
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T_1 1 1
S==4=; =
F d f f

Otcro1a MOXKHO ONPeNeNUTh (POKYCHOE PaCCTOSHIE M ONTUYECKYIO CHITY JIMH3BI

1
Uraxk, D = 2 +

3aoanue 5. TIoBTOPHUTH OIBIT YMeHue NpoBoAUTh MaTe- | Yuaiuecs MOpOBEPSAIOT OTBETHI
HECKOJIBKO pa3, MEH:L MaTH4YecKHe BEIYHCICHHUS, | ApYyTa M OIEHHBAIOT UX. 3a Kax-
paccTosiHHE OT IpeaMeTa J10 COOTBETCTBYIOILIUE OB TPaBWIBHBIA  NIPUCYX-
JH3bL. Pe3ynbpTaThl U3MepeHuit MOy 4YEHHBIM nmaercs 1 Gamn. MakcuMaibHO
3aIHIINTE B CIEAYIOLIYIO pe3yJbTaTaM U3MEpEeHHil. | IpHcyxaaeTcs 8 6anios.

TabauLy:
Tabnmma:
Ne d, (M) f, (W) F, (M) D, (arrp)

1

2

3
6. Ilepeueprute cxemy ombiTa U | Vcmoms3oBaHue Pesynbrarer paboTsl oneHHBaeT
TabHIy B paboune JTUCTKH. nmabopaTopHOro YUUTEIb. MaxkcumManbHO

000py/TOBaHUSL. HpHUCY>KAaeTcst 6 0aJLIOB.

YdamuMcst gaeTcs 3aaHue BhI- ‘YMeHHe poBOAUTE MaxkcumansHo BO3MOKHOE
YHUCJIUTB 001Iee KOJIMYECTBO 000011eHMSI. gucino 6amios 40.
0aJJIOB M pe3yJNIbTaT 3aHECTH B
paboyue JIUCTKH.

OHeHHBaHHe. I[J'[S[ OIIpEACICHUA CTCIICHU JOCTHIKCHUSA IIOCTaBJICHHOMN Ociin 06yqu1/m

MO’KHO BOCITIOJIB30BATHCA CICAYIOINMHA KPUTCPUAMMU.

Kpurtepun oneHUBaHUS: yMeHUue onpeoeiums, 0eMOHCMpayus

I ypoBenn II ypoBenn III ypoBenn IV yposens
Omm6o9HO 3arpyaHseTcs OMBITHBIM IyTEM B OMBITHBIM Ty TEM
OIPEJIENISET ONBITHBIM | OIBITHBIM MyTEM OCHOBHOM BEPHO MPaBUIILHO
myTéM (OKyCHOE OIIpENeNUTh ornpeznenseT ornpeznenser
paccTosiHie U (okycHoe (okycHoe (okycHoe

OITHYECKYIO CHILY
cobuparomeil JIMH3bL.

paccTOsHUE U
OINTHYECKYIO CUITY
CcOOMparomIe JTUH3BL.

paccTosiHUE U
OINTHYECKYIO CUITY
CcOOMpAarome JTUH3BL.

paccTosiHUE U
OINTHYECKYIO CUITY
CcOOMparome JTUH3BL.

C noMOUIbI0 yUUTEIS
JIEMOHCTPUPYET
YMEHHE M0JIb30BaThCs
MIPOCTHIMHU TIpHOOpa-
MU 1 000pyI0Ba-
HHUEM, HpOI/ISBOI[I/ITl)
HEO0OXOAMMBIE U3MeE-
PEHUSI ¥ BEIYHCIICHHSL.

C omrmOKaMu JeMOHC-
TPUPYET yMEHHUE
TOJTB30BATHCS TIPOC-
THIMH TPUOOPaMH 1
000pyI0BaHKEM, MTPO-
U3BOMTH HEOOXO-
JAUMBIC I/ISMepeHHH )5
BBIYHCIIEHHS.

YacTuyHO BEpPHO
JIEMOHCTPUPYET yMe-
HHE TOJIb30BaThCS
MIPOCTBIMH TIpHOOpa-
MH 1 000pyJOBaHHEM,
IPOM3BOAUTH
HEo0XOJMBbIe
H3MEPeHHs 1
BBIYHCIICHHSL.

IlonHo ¥ TOYHO
JEMOHCTPUPYET yMe-
HUE TT0JIb30BaThCS
MIPOCTBIMH TIpHOOpa-
MH 1 000pyIOBaHHEM,
MPOU3BOANTE HEOOXO-
JAUMBIC UBMEPEHUS U
BBIYHCIICHHSI.

B koHIIe ypoka pabouune JIUCTKH COOMPAIOTCS U JOOABISIIOTCS B MOPT(OIHO yUAIIHXCSL.
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Ypox 69/ PEHIEHUE 3AJTAY

Ha ypoke MO>XHO BBIIOIHHUTD 331aHHS U3 YIPaKHEHU 3.7

1. dano: Pemenue Boruncienus
d=4wm 11 /11 5 125
f=1m _E"'l? D—(Z'FI)AHTP—Z;mTp—l,Z nmp.
F,D -? 1
! = F=—F——7—=08m
D 1,25 onmp »

OtBeT: D = 1,25 onmp; F = 0,8 m.

2. OtBert: 2 pa3za. 3. OtBer: 3 paza.
4. OtBer: f=— 2,2 cm; nzobpaxenue Muumoe. 5. OTBer: 4.

6. JlaHo: Pemenue Brruucnenus
d=2F 1 1.1 S U S
d+f=20cu=02m F d'f F~ 2F 02u—d 2F  02m—2F
D-? 1 1 1 _ 1

b= F 2F 02m—2F
1 1
ﬁ—m —>2F—0,2M—2F
0,2m
Otser: A. 4F =02m > F = B 0,05 m
1
D= m = +200nmp

Ypox 70 / Tema: T'JIA3 U 3PEHUE

1.1.1. Pa3psicHsET 3II€KTPOMarHuTHBIE (MarHUTHBIE, CBETOBEIE), aTOMHBIE
U SICPHBIC SBIICHHS, IPUYNHBI X BOSHUKHOBEHUSL.
3.1.1. Mcnonp3yeT mpuOOpHI [UIs H3yYSHUS HIIEKTPOMATrHUTHBIX
IoacTannapThl (MarHUTHBIX W CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUH.
3.2.1. PazbpscHseT paboTy yCTPOHCTB, IPHHIAI JEHCTBUS KOTOPBIX
OCHOBAH Ha Pa3JIMYHBIX (U3HYECKUX SBICHHUSAX (IEKTPOMArHUTHBIX,
CBETOBBIX, ATOMHBIX U AAEPHBIX).
e Ha cxemax ¥ pucyHKax n300pa)xaeT CTPOCHHUE YeJIOBEUECKOrO I1a3a u
(YHKIMU €ro 3JIEMEHTOB.
© OOBSICHSET IPUYNHY 3PECHUSL.

MoTuBanus OCyIIECTBISETCS HAPABICHUEM BHUMAHUS yYaIIUXCsl HA TEKCT U BOIPOCHI,
JlaHHbIE B Hayajie TeMbl. Llenplo sBisieTcs U3y4eHue Ha OCHOBE MEKIIPEIMETHOW MHTErpaluu
¢ OuoJsorueii riasa v 3peHus Kak CJI0XKHOW B3aUMOCBSI3aHHOIN CHCTEMBI B YEJIOBEUYECKOM Op-
ranusMe. J{ns ycuneHus MHTepeca K M3y4aeMoil TeMe JaeTcs COOTBETCTBYIOIAs HCTOpUYEC-
Kas crpaBka. [lo3ToMy UcclienoBaTeIbCKHA BOMPOC BOSHUKAET caM COOOM.

Hccaenosarenseknii Bonpoc: Kax gosnuxaem 3penue?

Ha stom 3Tane BeimomHsieTes uccnenoBanue «mmo3us 3peHus», 1anHas B 610ke B yueo
HUKa. YdYamecs CTaJKUBAIOTCS C MHTEPECHBIMH H300paxeHUIMU. OHH C DHTY3HU
HUCCIENYIOT WUIIO3UM 3pPEHUS M BBIIBUTAIOT MPEANOJIOKEHUS. YU
TIPEITIOJIOKEHNS YYAlIUXCsl, BBIIIACHIBAET HA JOCKE CaMbI€ MHTEPECHBI
nmecs. Yyamuecs MepenuchIBalOT 3TH MPEINOI0XKCHUS B paboune
PucyHnox HaOmonenne BriaBuraemoe

1

2

3

Pe3syabTaThl
00y4eHus1




Ha OYCPCIHOM ITAIIC KJIIACC ACJIMTCA Ha I'PYIIIbI, KOTOPLIC MOJYYarOT 3aJaHUEC: ITPOINTaAB
TCKCT B y'{e6HI/IKe 101 Ha3BaHUCM «W3 Kakux dYacTell COCTOHMT YEIOBECUYECKHI riasy,
NOATrOTOBUTH MPE3CHTALIUIO.

B MIpe3CHTAIUU PCKOMCHAYCTCS OCBECTUTDL CIICAYIOINUC MOMCHTOB!

- C KAKUMH YaCTAMU OpraHruiMa rjia3 COCTABIACT B3aUMOCBA3aHHYIO CUCTEMY

- Knaccn(bm(aum OJIEMEHTOB CTPOCHUS OINTHYECKOH CHCTEMBI Trjasa,

- KaKkoe n300paxkeHHe MoJTydaeTcs Ha ceTyaTKe Iiasa;
- IpUYMHA paBeHCTBA n300pakeHus ¢ nmpenmeToM ([Touemy rimas ma€r m3obpakeHue, paBHOE

npeamery?)

- OTHOIIIEHUE K BBIPAKCHHUIO «IEJIOBEK BUIUT HE TJIa3aMH, & MO3TaMm.
IIpeanaraemsplie TAGJIULBI U CXEMBbI.

B paznene «TBopueckoe MpuMEHEHHE» yUalllUeCs BBHIOMHSIOT UccienoBanue «Omnpeze-
JICHHE aKKOMOJAINK XpycTanuka». OHU CaMOCTOSATEIEHO 0000IAI0T OCHOBHBIC 3HAHUS, 110~
JIy4€HHbIE U3 TEOPETHUYECKOro MaTepuana. Yualluecs UCCIEIyIOT U3MEHEHHE ONTUYECKON
CHJIBI XpYCTaJIMKa IJ1a3a. BIMOJTHEHHEM 3TOr0 UCCIIEIOBaHKsI OHU Pa3BUBAlOT YMEHHUE CaMOC-
TOSITEJILHOT'O MCCJICIOBAHMUS CBETOBBIX SIBJICHUM.

1

2

3

SICHO M YETKO?

Yucna Wiy ¢lI0Ba BUIHBI

Kaxkyto 3anuce Buaure 6osee
SICHO W 4€TKO?

Kak mensieTcst popma Xpycranika
BAIIIEro IJ1a3a, KOr/ia Bbl CMOTPHTE
BJaJb ¥ IPSIMO Iiepe]] co0oit?

3anmanue, qaHHOE B paszzueie «UTo BB y3HAIN?) CHOCOOCTBYET CAaMOCTOATEIIEHOMY 0000-
NICHUIO YYAIIIUMUCS OCHOBHBIX 3HAHHM, MPHOOPETEHHBIX B TCUCHUE YPOKA. Y UHUTENH MOXKET
MPOBECTH 00OOIIEHNE U C TOMOIIBIO JIOTIOTHUTENBHBIX BOIPOCOB O KJIFOUEBBIX CJIOBaX.
DJIEeKTPOHHBIE PECypChI
1. https://www.youtube.com/watch?v=3RZYvEGRe2FE
2. https://www.youtube.com/watch?v=4J9kOWLD6X0
3. https://www.youtube.com/watch?v=6quQP3ew2-Q
4. https://www.youtube.com/watch?v==3jR-rmI1vJAE&list=PLG9uCvGEyBZdsbC8vyNp

OuennBanmne. {715 onpeaeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeIH 00y4eHHs
MOJKHO BOCTIOJIb30BaThCS CIECIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHuBaHus: uzobpadicenue, 06vicHeHue

I ypoBenn

II ypoBenn

III ypoBenn

IV yposens

Ha cxemax u
PpHUCYHKaX OMHO0YHO
n300pakaeT CTpOCHUE
YeJI0BEYECKOT0 IIa3a
" QYHKINH ero

3arpyaHseTca Ha
CXeMax U PUCYHKax
Nn300pa3uTh CTPOCHHUE
YEeJIOBEYECKOro Iiia3a
1 QyHKIMHK ero

Ha cxemax u pucys-
KaX YaCTUYHO BEPHO
n300pakaeT CTPOCHUE
YeJI0BEYEeCKOro I71as3a
1 QyHKIMHK ero

Ha cxemax u
PHUCYHKaX TOYHO
n300pakaeT CTPOCHUE
YeJI0BEYEeCKOro I7a3a
1 QyHKIMHK ero

IIEMEHTOB. JIIEMEHTOB. IIEMEHTOB. IIEMEHTOB.
OmbouHO 3arpyaHsercs B ocHOBHOM BepHO ITpaBunbHO
00BSCHSET IPUUUHY OOBACHUTD IPUINHY 0OBSICHSACT IPUINHY 0OBACHSACT IPUIH
BO3HMKHOBEHUS BO3HHKHOBEHHMS BO3HHKHOBEHHMS BO3HMKHOBREMS
3peHHs. 3peHusl. 3peHusl. 3pg

B koHIIe ypoka pabodune JTUCTKH COOUPAIOTCS U OOABISIFOTCS B TTOP
JomaurHee 3aganue. [1oAroToBbTE MPOESKT MO HA3BAHUEM « B
rJia3a BCEro JIUIIIb MOCPESTHUKU 3PEHUSD).

B

OJINO nx
BUIUT asa.




Ypox 71/ Tema: AE@EKTBI 3PEHUS. OYKHU

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U SICPHBIC SBIICHHS, IPUYNHBI X BOSHUKHOBEHUS.
3.1.1. Ucmone3yeT mprOOpPHI [T U3yUESHHUS SITEKTPOMATrHUTHBIX
IMoacranaapTsl (MarHUTHBIX U CBETOBBIX), AaTOMHBIX H SIICPHBIX SBICHUH.
3.2.1. PazpscHsieT paboTy yCTPOICTB, MPHHIIMUII ISHCTBHS KOTOPBIX
OCHOBaH Ha Pa3UYHbIX (PU3HYECKHX SBICHUAX (IEKTPOMArHUTHBIX,
CBETOBBIX, aTOMHBIX U SAEPHBIX).
e Ha oCHOBE CXeM U IPHMEPOB Pa3IM4aeT HEJOCTATKH OIM30PYKOCTH H
Pe3yabTaThl JTAITbHO30PKOCTH.
o0y4eHusi e OGOCHOBBIBACT HE3AMEHHMOCTD 3PEHHUS U OOBSICHSCT HCIIPABICHHE
HEJIOCTATKOB 3PCHHS MPU MOMOLIN OYKOB.

MoTuBanMi0 MOXXHO HayaTb C IPOBEIEHUS CIEAYIOLIErO SKCIEPUMEHTA: K JIOCKE
BBI3BIBAIOTCS 5—6 yUEHUKOB M KaXIbIH U3 HUX IO OYEPEH YUTAET MO ab3aIy U3 MPOHICHHBIX
TeM. Yuallyecs paclojararoT KHUTY Ha Pa3jIMYHBbIX PACCTOSHUAX OT IVIa3: MHOIZA OYEHb
OJTM3KO0, MHOT/IA AJICKO. 3aTeM yYUTEIh o0palnaeTcs K Kiaccy:

- Kakue paznuuus HaOII01aIMCh B MAHEPE YTCHUS BAIIMX TOBApPUIIICH?

MHCHUS y4anuxcs BBICIYIIUBAIOTCS U TPOBOAMTCS OOCYKJCHHE Ha OCHOBE TEKCTa
yaeOHuKa. [lociie 3Toro poxkaaeTcst UCCIIEAOBATEIBLCKUI BOIIPOC.

Hccaenoarensceknii Bonpoc: 1o kaxkou npuuure HeKomopbule 10U NI0X0 GUOAm Ou3-
Kue npedmemyl, a Hekomopbvle danvhue? Kax moocno yempanums HedoCmamku 3peHus?

Yuurenb MenuT KI1acc Ha TPYHIBI M IMOPYYaeT UM 3allOJHUTH TaOJHIly, BOCTIONB30BaB-
LIMCh METOAOM «JIEPEBO PELLIEHUII».

ITo xakoit NpUYNHE HEKOTOPBIE JIFOIH IIIOX0 BUAAT OJIIM3KHE NPEIMETHI, @ HEKOTOPbIE JadbHue?
Kak MOXHO YCTpaHUTh 9TH HEAOCTATKU?
TToI0XKUTENBHBIE M OTPULIATENBHBIC CTOPOHBI ITyTu pazpenieHns npo6IeMsbl
CIOCO0OB pa3penIeHus! MPOOIEMBI 1-if myTH 2-ii myTh 3-if Iy Th
OTpHLaTeIbHbIE CTOPOHBI
TT0J10)KUTEIIbHBIE CTOPOHBI

JlupepaM rpymm MpeaocTaBiIseTes 0 3 MUHYTHI K&KIOMY IS IPE3CHTALNH. Y JaIIMCST
JlaeTcs 33/1aHKe: MPOYMTAB TEKCT U3 YUeOHHUKa, TIOATOTOBUTH Mpe3eHTalu0. [IpounTas Tekcr,
OHU HCCIIEAYIOT MYTH pa3pelieHusi NpoOiieMbl. AHanM3upys 3aJaHHble BOIPOCHI, OHH
CPaBHMBAIOT HOBBIE 3HaHUS C Yyxke npuobperéHHsIMH. Ha ocHoBe mnmarpammel Benna
ydalecsi MOTYT CPaBHUTH NIEPBBIi, BTOPOH M TPETHH IyTH pa3peleHus IPOOIEMBI.

VYuuTtenb g0JKeH 00paTUTh BHUMAaHUE YYaIIUXCs Ha CIEAYIOINE MOMEHTHI:

- pacnionoxeHre oxyca OnTHYECKOH CUCTEMbI HOPMAJIBHOTO I71a3a Ha €ro CeT4aTke;

- pacriojoxeHne (OoKyca ONTHYECKOH CHCTEMBI OJIM30PYKOTO IJla3a Iepei CeTYaTKO: ATOT
HEJOCTATOK YCTPAHSITCA C MOMOILBIO OUKOB C PACCEUBAIOIUMHY JTHH3AMU;

- pacnoynoxeHne (hoKyca ONTHYECKOH CHCTEMBI AajJbHO30PKOTO Tja3a 3a CEeTYaTKOH: 3TO
HEIOCTaTOK YCTPAHSETCS! C TIOMOIIBIO OYKOB C COOMPAIOIIUMH JIMH3AMHU.

Ha ocHOBe MpOYMTaHHOrO MaTepuala BBIIOIHIETCS HCCIEIOBAHUE ¢
online», mannoe B OJgoke E. Yuammecss BBIIOJHSIOT €ro Ha KOMIIb
TEXHUYECKUM OCHAI[CHHWEM Ha DJEeKTPOHHOW mocke). OHU CpaBHMB

OBERETE 3PEHU

(B

HCCIIEIOBAaHNE BBINOJHACTCS C IMOMOIIbI0 Tabmuubsl CHe
yuuteneM 3apaHee). OOCykIeHHE UCCIEAOBAHHUA MOXK
yueOHHKa.



3aZ[aHI/Ie, JaHHOC B pasacliic «YTto BBI ySHaJ'II/I?)), OXBAaThIBACT OCO3HAHUC COCTaBHBIX
yacreit NOJIY4YCHHBIX HOBBIX 3HAHUH. anmneCﬁ 3allMChIBAOT 3HAUYCHUS KIHOYCBBLIX CJIOB B

cieyroniet Tabuuue:

No Knrouesvie cnosa

Pasvsacuenus

1 Ina3 6e3 nedocmamiog

2 Paccmosnue naunyuwen suoumocmu
3 | HanvHnozopxocms

4 | Bmusopyxkocmbo

5

Tabnuya Cuennena

I[J'ISI CaMOCTOATCIBHOI'O OICHHUBaHUA COOCTBEHHBIX PE3YyJIbTAaTOB BLINIOJHACTCA 3a/laHNUC
((HpOBepI)Te CBOU 3HAHMUA».

DJIeKTPOHHBIE Pecypchl
1. https://www.youtube.com/watch?v=3RZYvEGRe2E
2. https://www.youtube.com/watch?v=4J9kOWLD6X0
3. https://www.youtube.com/watch?v=6quQP3ew2-Q

OuenuBanue. /111 onpeiesieHusI CTETIIEHN TOCTHKECHUS IIOCTABICHHO 1ieny 00yUYeHHs
MOXHO BOCIIOJIb30BaThCs CIEAYIOIUMHU KPUTEPUSAMHU.
Kpurtepun olleHUBaHUSL: onpedenenue pasiuyus, o0vsicHenue

I ypoBenn

IT ypoBenn

III ypoBenn

IV yposenn

Ha ocnose cxem u
TIPUMEPOB OMHO0YHO

Ha ocHoBe cxeM u
MIPUMEPOB 3aTPyIHS-

Ha ocHoBe cxeM u
MIPUMEPOB B OCHOB-

Ha ocHoBe cxeM u
MIPUMEPOB TOYHO

IIOMOIIBIO OYKOB.

HEAOCTAaTKOB 3pEHUS C
IIOMOIIBIO OYKOB.

pasianyaer eTCsI pa3IM4YUTh HOM BEpHO pa3jinyaeT | pasiudaer
HEJOCTATKH HEJOCTATKH HEJOCTATKH HEJOCTATKH
OIM30pYKOCTH 1 OJIM30PYKOCTH 1 OJIM30pYKOCTH 1 OJIM30pYKOCTH 1
JIATIbHO30PKOCTH. JIATbHO30PKOCTH. JIATbHO30PKOCTH. JIATbHO30PKOCTH.
OO60CHOBBIBaET OG0CHOBBIBAET OG0CHOBBIBAET OO6o0cHOBBIBaET
HE3aMEHUMOCTb HE3aMEHUMOCTb HE3aMEHUMOCTb HE3aMEHUMOCTb
3pEHHS U OLIMOOYHO 3peHHus U 3pEHHS U YACTHYHO 3pEHHUs U PaBUIILHO
00BsICHSCT 3aTpyHSACTCS BEPHO O0BSICHSET 00BsICHSCT
HCTIpaBJICHHUE OOBSCHUTD UCTIPaBJICHUS HCTIpaBJICHUE
HEJJOCTATKOB 3PEHUSI C | HCIPABJICHUS HEJIOCTATKOB 3PEHHUSI C | HEIOCTATKOB 3PEHUS C

IIOMOIIBIO OYKOB.

IIOMOIIBIO OYKOB.

B kon11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.
Jomamnee 3ananue. [IpoBepsTe cCBOM 3HAHWS, 3a0aHUE 3:
3aganmue 3. B peyenme nanucano: «Ouxu: neeviii 2naz +2 onmp, npaswiii enas — 1,5 onmpy.

Ymo smo osnauaem: kaxum nedocmamxom obradaiom enaza? Hemy pasmuvl ¢oxycnvie
PACCMOAHUS IUH3 IMUX OUKOG?
Pewenue: D = + 2 onmp: smo o3uauaem, umo Jiegas 1uH3a 04K08 COOUPArowjas, 3Ha4um,

1

. . . 1
Jeulil 21a3 0anbHo30pkull. Doxyc smotul auu3ssl: F., = 355 0,5m =50 cm.

D =—1,5 aurp: smo o3nauaem, umo npagas MuH3a 04K08 PACCEUBAIOWALBHAUUNY, NPAB
. . 1 1
enaz onuzopykui. @oxkyc smotl anzol: Fipay = i —0,67 m



Ypox 72/ Tema: ®OTOAIITIAPAT

1.1.2. CocraBisieT 1 pelaer 3a1a4u, OTHOCALIMECS K 3JIeKTPOMATHUTHBIM
(MaF HUTHBIM, CBCTOBLIM), ATOMHBIM U AICPHBIM ABJICHUSAM.
3.1.1. Ucmone3yeT mprOOpPHI [T U3yUESHHUS SITEKTPOMATrHUTHBIX
IMoacTanaapTsl (MarHUTHBIX U CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUI.
3.2.1. PazpscHseT paboTy yCTPOHCTB, IPHHIAI JEHCTBUS KOTOPBIX
OCHOBAaH Ha pasjINnYHbIX (l)I/IBI/I'-ICCKI/IX SIBJICHUSAX (3J'ICKTpOMaFHI/ITHI)IX,
CBCTOBBIX, ATOMHBIX U HﬂCpHLIX).
o OOBsCHSIET ONTUYCCKYIO CUCTEMY (bOToarmapaTa Ha OCHOBE €€ CcXoacTBa
C YCTPOICTBOM Iiiasa.
Pe3ynabTaThl ¢ Paznmuaer eHTOUHBIE U MU (POBBIE (HOTOAMIAPATEI IO IPHHIAIY HX
00y4eHust TICHCTBHS.
o PerraeT xauecTBEHHBIE 3aJa4y 1o NpUuMEHCHUIO U IIPUHIUITY pa60TLI
ONTUYECKUX TPHOOPOB.

Bo03M0XHO, MHOTHX y4Jamuxcsi 3Ta TeMa He 3aWHTepecyeT B JOJDKHOHN CTENeHH, TaK Kak
OHa TIOCBSIIEHA YCTPONCTBY M MPUHIUITY AEHCTBUS XOPOIIO M3BECTHOTO BCEM YYaIIUMCS
ontu4eckoro mpubopa — ¢oroanmnapara. Jlesas (HOTOCHUMKH € TOMOIIBIO MOOMIBHBIX
TeneOHOB, pacchulasi UX CBOUM JPY3bsM, ydallecss MOTYT JyMarh, YTO 3HAIOT BCE MPO
¢orokamepy. OJHAKO O3HAKOMHBIIKCH CO CBEJCHUSIMH M3 TEKCTa MOTUBALMK U
MOMBITABIIUCH OTBETUTH HAa HIXKETIPUBECHHBIE BOTIPOCHI, OHU MIOHUMAIOT, YTO MOYTH HUYETO
HE 3HAIOT 00 3TOM ONTHYECKOM IpHOOpe:

e Uto 00BETUHSICT ONITUICCKUE CUCTEMBI Pa3IMYHBIX THUIOB (HOTOAIMMApaTOB?
o [IpuHuun AeicTBUsS KAaKOH ONTHYECKON CUCTEMBbl HAIIOMHHAET BaM MNPUHLUI JEHCTBHS
¢oroanmapara?

[IpennonoxeHns yqammxcs BEICTYIIHBAIOTCS, CAMBIE HHTEPECHBIE U HE TIOBTOPSIFOIIHECS
BEINMCHIBAIOTCA Ha Jocke. TakuM oOpazom popMupyeTcs uccienoBaTeIbCKHid BOTIPOC.

HccaenoBarenbekuii Bonpoc: Ymo makoe ghomoannapam, 8 uem 3axnouaemcs e2o
YCMPOUCMB0 U NpuHyun oetucmeus?

Knacc pmenurcs Ha Tpynmbel, KOTOPBIM IOPYdYaeTCs BBINOJHEHHWE HCCIICIOBAHHS
«H zrotoBum ¢otoanmapaty. MccinenoBanne nocBsIeHO W3roTOBICHHIO MPOCTOro prbopa —
KaMepbl 00CKypa, IMO3TOMY ydYalllHecs BBIIOJHAT €ro ¢ dHTy3Ha3MoM. B pesynbrare oHM
y3HAIOT, YTO OCHOBHBIMH YaCTSIMU 9TOTO TPHOOpa SIBISIOTCS JMH3a W 9KpaH, Ha KOTOPOM
TOJTy4aeTcsi u300paXKeHue.

[Tocne TOrO, KaK JUIEPHl TPYIII MPEICTABISIOT U3TOTOBICHHBIC ONTHYCCKHUE MPHOOPHI, OHH
C IETKOCTHIO MOTYT OTBETUTH HA 3TH BOMPOCHI M3 YICOHHKA:

e [Touemy B Bamem (oToammapare H300pakeHNE MPeIMeTa MOTYUIIIOCh TepeBEPHYTHIM?

- Ecnmn mpeaMer HaxomwTes 3a MBOMHBIM (DOKYCHBIM PAacCTOSHHEM COOHMpArOIIeH JIMH3BI, TO
ero IeiCTBUTENbHOE N300paKeHHE TIOTYYaeTCsl YMEHBIIICHHOE U TIePeBEPHYTOE.

o CMOKeTe JIM Bbl HAPUCOBATh CXEMY MOJYYEHUs H300pakeH s1?

- N3o0paxkeHne npenmera, HAXOAANIETOCsl Ha TBOWHOM (DOKYCHOM PacCTOSHMU OT JIMH3BI
MOTy4aeTcs CICAYIOINUM 00pa3oM:
4

~Z,




Hcnonnenue uccienoBaHus Tpe6yeT HEMAJIO BpECMCHHU, MMOITOMY OCBOCHUE TCOPECTUYCC-
KOro marepuaia uenecoo6pa3H0 OCYIIECTBUTH YCTHBIM PA3bACHCHUCM YUUTECIIA. OcHOBHOE

BHUMAaHME B Pa3bsACHEHUU YAEIAETCA CIECAYIOIUM BOIIPOCaM:
¢ Uto Takoe doToanmapar?
e doToanmapar U riaa3: CpaBHEHUE UX ONTHYECKHX CXEM U OCHOBHBIX 3JIEMEHTOB.

¢ B yeM 3aKkimodaeTcs CXOCTBO U PA3IIMYKE CBOMCTB JICHTOYHOTO M I(ppoBoro ¢oToanmapa-

TOB?

ITocne mnpoBeneHUS KOPOTKOTO OOCYXKISHHS MaTepuaia Ha JTarne TBOPYECKOro

MPUMEHEHHS PEIIaeTCsl KOMMYECTBEHHAS 3a/1a4a.
3apmaua. PaccrosHue ot o0bekTHBa (horoanmapara Jo GororpadupyemMoro npeamera

M, a 0 u3oOpaxenus 6 cMm. Onpexnenute (GOKyCHOE pacCTOSHHE W ONTHYECKYIO CHITY

00BEKTHBA.
Jano IlepeBon Pemenne Brrancnenns
d=6wm, oS 6006 M> 0,36
f=6c¢m, | 0,06 m _d+f' =m=%M=0,0S9M=5,9CM,
F,D —? 1
b= I D= 0,059 ™ = +16,9 gnTp.

Oteer: F = 5,9 cm; D = +16,9 anTp.

3aganue B pazjene TeMbl «UTo Bbl y3HaIU?» OXBAaTHIBAET COCTABHYIO 4acThb M3yUEHHOTO
y4YaIluMuUcs HOBOTO MatepHana. OHH TepeHocAT Tabnuiy B pabodne JHCTKH M JIETKO

TIPOBOASAT CPABHCHUC I'J1a3a U (bOToannapaTa.

Ne

I'na3

DdoToanmapar

1

PoroBast 06oi04Ka, epesHsst KaMmepa, XpyCTalIuK ’
CTEKJIOBHHOE TEJIO

2 Munagenery

3 PanyxHas obomouka

4 Ceruarka

Jlnst otleHUBaHMS COOCTBEHHBIX 3HAHHM YUAIMECs BBITIONHSIOT 3a/IaHUS [TOCICTHETO
pasznena «IIpoBepbTe CBOM 3HAHUSY.
JJIeKTPOHHBbIE Pecypchl

1. https://www.youtube.com/watch?v=3RZYvEGRe2FE
2. https://www.youtube.com/watch?v=4J9kOWLD6X0
3. https://www.youtube.com/watch?v=6quQP3ew2-Q

OuenunBanmne. 11 orpeaeseHus CTENICHN TOCTIKEHNS TTIOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIEIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: 00bACHEHUE, HAXOHCOeHUE PA3IUYUS, peuleHue 3a0ad

I ypoBenn

II ypoBenn

III ypoBenn

IV yposens

OnrboYHO OOBACHIET
OINITHYECKYIO CUCTEMY
¢oroarnmapara Ha
OCHOBE €T'0 CXOJCTBA C
YCTPOICTBOM TIJ1a3a.

3arpyaHseTcs: 00bsc-
HHUTb ONTHYECKYIO CHC-
TeMy Qoroanmapara Ha
OCHOBE €ro CXOJICTBA C
YCTpOHCTBOM IJIa3a.

HacTH4YHO BEpHO

OOBSCHSET ONITHYEC-
Kyt cucremy ¢oToan-
naparta Ha OCHOBE €T0
CXOJICTBA C YCTPOMHCT-
BOM TJ1a3a.

TouHO 00BsCHSET OII-
THUYECKYIO CHCTEMY
¢oroanmnapara Ha 0

Ommbo9HO pazauyaeT
JICHTOYHBIHA U I (pPO-
BOM (poTOAIIApaTHI MO
TIPUHIUITY UX AeHc-
TBYSL.

Jonyckas ommoOKH,
pa3in9aeT TCHTOYHBIN
u dpoBoii poToan-
TapaThl MO MPUHITHITY
X IEHCTBUS.

B ocHOBHOM BepHO

HX JICHCTR

2




C moMOIIbIO YUUTENs
pelaeT KayeCTBeHHbIC
3a/1auMl Ha MPUMCHEHHE
Y TIPUHLAI JeHCTBHUS
OITHYECKHX IIPHOOPOB.

3arpygHSAeTCS peraTh
Ka4eCTBEHHBIE 3a1a41
Ha NpUMEHEHHE 1
NPHUHIMIT ISHCTBUS
ONTHYECKUX MPUOOPOB.

YacTuyHO BEpPHO
peuraer KauecTBeHHbIE
3a/1a4¥ Ha IPUMEHEHHE
Y TIPUHIMI AEHCTBUSA
ONTHYECKUX MPUOOPOB.

[IpaBuibHO pemaeT
Ka4eCTBEHHBIE 3a1a4n
Ha pUMEHEHHE 1
HPHHIUI eHCTBUS
OINTHYECKUX PHOOPOB.

B KOHIIC YpOKa pa60qne JIMCTKH CO6I/Ipa}OTC${ n Z[O6aBJ'I$IIOTC$I B HOpT(I)OJ'II/IO yJdamumxcs.

VYpox 73 / PEHHEHHUE 3ATAY
Ha ypoke MOXHO BBIITOJTHUTD 33JaHUS U3 YIpaKHEHUS 3.8
1. OtBeT: pucyHKH 1 M 3 COOTBETCTBYIOT JalbHO30PKOMY Tfla3y 03 OYKOB M B OYKax
COOTBETCTBEHHO.

2. OTBeT: PUCYHKH 2 ¥ 5 COOTBETCTBYIOT OJIM30PYKOMY a3y 0e3 OYKOB M B OYKaX COOTBET-
CTBEHHO.

3. OrBeT: unTasg KHUTY, TaK KaK KHUTY MBI pacriojlaraeM OJIFKe K TJ1a3aM, YeM TEJIeBU30p.
4. OTBeT: y IeyIIKH HENOCTATOK 3peHHsl, POKYCHOE PACCTOSIHUE JIMH3BI €0 0YKOB

17 cm

5. OTBeT: TIa3HOH XPYCTAIHUK HE MOXKET OJHOBPEMEHHO aKKOMOJHPOBATHCS Ha OJMKHEM U
JaJbHEM MPeIMeTax, 9TO IIPOHCXOIHT I10 OUSPeIH: KOTAa I71a3 CMOTPHT Ha JaJbHUN IpeIMeT,
XPYCTaJIMK aKKOMOJMPOBAH Ha COOTBETCTBYIOLIEE PACCTOsIHUE. B 3TOM citydae, ecTecTBEHHO,
OMKHUN IpeAMeT OKa3bIBaeTcs, He ChOKyCHPOBaH U MOATOMY BUAEH MYTHO.

6. Oteetr: C) 0,01.

Q

OTBETBI OBOBIIAIOIINX 3ATAHUT

1.B 2.E 3.2u3 4A SE 6D 7A 8E 9B 10.A
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Ypok 74
MAJIOE CYMMATUBHOE OHIEHUBAHHUE

1. KakoBO COOTHOIIIEHHE MEK/LY JUTHHAME TEHEN OT BEPTUKAIBHO
MOCTABJIEHHOTO TPEIMETA, TIOTYYEHHBIMH TIPU €10 OCBENIEHHH M3 TOYEK 1, + 4
2,3u4? 3

A) > B> D> B)l<Bh<h<li C)ls=h=h=l

D) li=h>lh=li  E)ls=h<b=h

2. [Tnockoe 3epkaio.

I Bompoc. Bribepute BepHO cyskaeHne 0 H300pakeHNH Teaa oToOpakaeMoe B Henpospautoe Teo

IUTOCKOM 3epKajle.

1 — nelicTBUTENBHOE; 2 — MHUMOE; 3 — TaKOro ke pa3Mepa, Kak u Telo; 4 — 1

TIpsIMOE;

5 — oOpaTtHoe; 6 -u300pakeHHE W IPEAMET OTHOCHTEJBHO 3epKaja

CUMMETPUYHBI

A)1,2,3,5B)2,3,4,6C)1,3,5,6D)2,3,5,6E) 1,4,5,6

II Bonpoc. OTpaxeHns1, KaKux To4eK OyJeT BUAETH I1a3, CMOTPAIINI Ha

IUIOCKOE 3€pKaJIo U3 TOYKU N?

A) tompko 5 B) Tombko 4 0)1,2,3,4,5 N |4

D)2,3,5 E)lu2

111 Bonpoc. HaGuromaTens XxoueT yBUAETh CBET (POHApHKA U3 OJJHOTO KOHIIA TpyOBI, HAOII0as1 C APYToro

KoHI[a TpyObI u3 Touku O. JI71s1 3TOM 1eH, KaKoe HauMEHbIlIee KOJTMIECTBO IIOCKUX 3epKasl He00XO0 MO
HCIIOJIb30BATh?

w
[

3. Paccrosiue ot FOnurepa no Connua 7,77 - 108 km. 3a
KaKoe BPEMs COJTHEUHBIE JTyYH JJOXOIAT 10 HOBEPXHOCTH
FOrmTepa (¢ = 3 - 108";’)?

A) 25,9 murytsl  B) 2,59 munaytsr  C) 4,32 MEHYTHI
D) 38,6 munyt E) 43,2 MunyTHI

e 4. JIyu cBera najaet U3 BO3/yXa B BOAY C IIOKa3aTeaeM
npenomyienus N, = 1,25 noa yriom 45°. Onpenenure
CKOpPOCTh paclpOCTPaHEHHs CBETOBOTO Jiyya B Boje (¢ = 3 - 108 g)
A) 2,4-10%% B)2-10°  ()3-10°=
c
D) 2,88- 108'§ E)2,5- 108§
5. Ilpeamer K pacnosnokeH Ha TPOHHOM (POKYCHOM pacCTOSHUM OT CepUIecKoro 3epKaia.
Kakoe n300pakeHne noyyaeTcss U Ijie OHO HaXOIUTCs?
A) neiicTBUTENBHOE, IPSIMOE U YBEIMYECHHOE, HA ABOWHOM (H)OKYCHOM

PacCTOSHUM )
B) MHHUMOE, TIpSIMOE M yMEHBILICHHOE, Ha TPOWHOM (POKYCHOM

pacCcToTHUA 3F IF F
C) nelicTBuTENEHOE, 00pAaTHOE M YMEHBIICHHOE, B (hokyce [ T
D) meiictBuTEeNnBHOE, IPSIMOE U YMEHBIIEHHOE, MEXKIY (POKYCOM U K

JIBOMHBIM (hOKyCOM W ’

E) neiictBuTensHOE, 00paTHOE U yMEHBLIEHHOE, MEXKITY ABOHHBIM U

TPOHHBIM (OKycamu



6. JIyd cBeTa MmajiacT Ha CTEKIITHHYIO PH3MY, HAXOJSIYIOCS B
BO3/IyXe, Kak MOKa3aHO Ha pucyHke. Kakoii mudpoit 0603HaueH
BBIXOJSIIUI U3 PU3MBI JTy4?

A)5 B4 C)1 D)3 E)2

7. Ilpeamer HaXOOUTCS MEX/Y INIABHBIM (POKYCOM ¥ ABOHHBIM
(hoxycom cobupatomieit mun3bl (F<d<2F). Beibepure BepHbIe
YTBEPIKICHHS UL H300paXkeHHs:

1 — meiicTBUTENBHOE; 2 — MHAMOE; 3 — YBEITHUECHHOE;

4 — yMeHBIIIEHHOE; 5 — 00paTHOe; 6 — mpsIMoe. \

A) 13,5 B)246 (O)123 D)345 E)1234 \
Lot

8. Ha PHUCYHKE ITOKa3aH XOJ CBETOBOTI'O JIyyda, IIPOXOAAIIEI0 Y€PE3 CUCTEMY
TpéX TEJI C ITIOKAa3aTeJIAMU NPEJIOMIICHHUS COOTBETCTBEHHO N, N2, N3. KaxkoBo ns
COOTHOUICHUE MEXAY MOKA3aTCIAMHU MPEIOMIICHUA 3T cpez[? \

A)n1>1’l2>n3 B)n1<n2<n3 C)n1>n2=1’l3

n
D)n1<1’l2=n3 E)Tl1>n3>n2 :

9. JIyu xpacHoro cBeta I, mamaromuii u3 cpensl X, pacupocTpa-
HAACh B cpene Z 1o OJHOW M3 NMOKa3aHHBIX IYHKTUPHBIX JIMHUH,
nonagaer B Touky N. ITo xakmm Tpaekropusm OyIyT pacmpoc-
TpaHAThCS JIydd cBeta 1, 2, 3,4 u 5, eciit KO3 PHUIIUESHT TPETOM-
nenust cpext X u Z paBHbI (Nx=nz)?

A)1B)2C)3D)4E)S5

10. Ha xaxoli cxeMe BEpHO yKa3aH XOJ CBETOBBIX JIyueil,
MaJaoIINX Ha JIMH3Y Mapaule]IbHO [TIABHOW ONTHYECKOH ocu?

.
EAN

1 2 3 4

A) Tonbko 1 B) Tonbko 2 C) Tonbko 3 D)ylu2 E)3u4

11. Onpexnenute onTUYECKUE CHIIBL: COOMparoIIell TMH3HI ¢ (OKYCHBIM paccTostareM 40 cM 1
pacceuBaromei TMH3BI ¢ POKYCHBIM paccTosHHEM 12,5 cM.

A) D, = 0,25 onmp; Dy = —0,08 onmp ~ B) Dy = 0,25 onmp; Dy = —0,8 onmp

C) D; = 0,025 onmp; Dy = —0,08 onmp D) D, = 2,5 onmp; Dg = —8 onmp

E) D, = 250 onmp; Dy = —80 onmp

12. CBeToBOI JIyd IepexoJuT U3 BO3AyXa B alIMa3. B kakom cirydae yron mpenomieHus OyneT paBeH
yriry majgeHus?

A) nipu yruie nagenuns 45° B) npu yrie nagenus 0°

C) npu yrue nagenus 30° D) nipu yruie nagenus 90°

E) nipu yrie nagenus 60°

13. Beibepute BepHBIE YTBEp)KICHUS 00 N300pakeHUH, TI0Ty4aeMOM B PACCEUBAIO,
1 — neiicTBUTENBHOE; 2 — MHUMOE; 3 — YBEINYEHHOE; 4 — YMEHBIIEHHOE; 5 —
6 — obpaTHOE

A)23,5,6 B) 1,3,5 ) 1,2,3 D) 24,5 E) 1,4
14. Tlpu pacnonoxkeHUH rpeaMeTa Ha paccTossHud 40 cM oT cORUY
NOJTy4aeTcs paBHBIM caMoMy IpeaMeTy. UeMy paBHa onthueckas ci

5



A)5 mntp  B) 6 moTp C) 7 outp D) 0,2 motp E)

0,5 motp
15. Ilo pucyHKy onpenenuTe CyMMy YIJIOB IIaJJ€HUS U OTPaXKECHUsL. 30°
A) 50° B) 70° C) 120° D) 60° E) 160°

16. Ha pucyHke IpezcTaBiieH KpacHbIH JIyd cBeTa
1, namaromumii Ha TpaHMIly paszena mpo3padyHoi cpelbl Y U npo3payHoi cpensl X.
Io kakoii TpaeKTOpUH (WK TPACKTOPHSIM) IIOMIET JIyd CBETA, €CJIM COOTHOIICHHE
MeXIy K03(hGUIUEeHTaMH MPETOMIICHUS Cpell Nx>Ny?
A) 1 u2B) Tomsko 1 C) 2 u 3 D) Tomsko 2 E) Tombko 3
17. Paccrosiaue ot (hororpadupyemMoro npenmera 10 o0bekTuBa oroarnmapara
18 M, a paccrosiHHe OT 00beKTHBa 10 H300paskeHus 3,6 cM. OnpenennuTe yBeTMUeHUE JINH3bL.
A) 0,2 B)2 QR D) 500 E) 0,002

18. AcTpoHaBT HaXOJMTCS Ha MOBEpXHOCTH JIyHBI Oiinke K 3emite. 3aTMeHHEe Kakoro o0bekTa
HaOJIOIaeT aCTPOHABT, KOr1a Ha 3emie Habmronaercs 3atMeHue JIyHer?

A) 3aTmeHne 3emiu B) 3atmenue Jlynst C) 3armenune ConHIa

D) 3armenne 3emnn u ConHia E) na JlyHe HuKakoro 3aTMeHUs He HAOJIIOTAeTCS

IIpaBuJbHbBIE OTBETHI
1 3145167891011 ]12(13 |14 15|16 |17 18
B|B|E|6 EIA|ID|CIA|DIB|E|D|C|DJA|JC|BJE]|C
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MABA 4

ATOM N ATOMHOE AQPO

[MOJICTAH/APTEI,
PEAJIM3YEMGBIE B I'JIABE

1.1.1. Pa3wscHSET 3NMEKTpOMArHWTHBIE (MAarHUTHBIE, CBETOBBIE), ATOMHBIE H
SJIEPHBIE SBICHUS W TPUYUHBI NX BOSHUKHOBEHHS.

1.1.2. CocraBisier U pemraer 3a7add, OTHOCSIIMECS K 3JIEKTPOMarHUTHBIM
(MarHUTHBIM, CBETOBBIM), AaTOMHBIM U SIACPHBIM SIBJICHHUSIM.

1.1.3. Pa3wsacHseT OBKEHUE 3apsOKEHHBIX YACTHIl, aTOMOB M BHYTPHSICPHBIX
YaCTHIL.

1.1.4. PazpsicHseT cOOpaHHYIO WH(MOPMAIMIO O 3aKOHOMEPHOCTSX 3JICKTpOMar-
HUTHBIX (MarHUTHBIX, CBETOBBIX), aTOMHBIX U STCPHBIX SIBICHUH.

2.2.1. OOBSCHSET POJIb BJICKTPOMATHUTHOTO W SICPHOTO B3aMMOJECHCTBHIA BO
B3aMMOCBA3aHHBIX CUCTEMAX IMMPUPOIBI.

2.2.2. CocTaBisieT U pelaeT 3aJadyd, OTHOCSIIMECS K 3JEKTPOMArHUTHBIM U
SJIEPHBIM B3aUMOJICHCTBHSIM.

3.1.1. Mcmonp3yeT npuOOpPBI Il H3YUECHHUS DIEKTPOMATHUTHBIX (MarHUTHBIX
CBETOBBIX), aTOMHBIX U SIICPHBIX SIBICHHUM.

3.1.2. Ompenenser 3aBUCUMOCTb MEXIAy (HU3MYECKMMH BEIMYHMHAMH,
XapaKTCPpU3yIOUIUMHA SJICKTPOMAariuTHBIC (MaI‘HI/ITHBIe )41 CBeTOBI:Ie), AaTOMHBIC U
SIIEPHBIE SIBIICHUSL.

3.2.1. PazpscHseT paboOTy YCTPOMICTB, MPUHIIMIT JEHCTBHS KOTOPHIX OCHOBaH Ha
Pa3IMIHBIX GUIUYECKUX SBICHUSX (AIIEKTPOMArHUTHBIX, CBETOBBIX, ATOMHBIX U
SIIEPHBIX).

3.2.2. TOTOBUT mpe3eHTalmu O poJiu (M3WKH B Pa3BUTAU PA3IMAYHBIX
(hm3HYeCKUX SBICHUA.

OBIIEE KOJIMYECTBO YACOB T10 I'JTABE: 26 yacoB
MAJIOE CYMMATHBHOE OLIEHNBAHMUE: 1 yac
BOJIBIIIOE CYMMATHUBHOE OLIEHUBAHUE: 1 gac

NS



Ypox 75/ Tema: PAAMOAKTUBHOCTD

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.
1.1.4. Pa3pscHseT coOpaHHYIO HHPOPMAIHIO O 3aKOHOMEPHOCTSIX JJIEK-

IMoacTanaapTsl .
TPOMArHUTHBIX (MAarHUTHBIX, CBETOBBIX), AaTOMHBIX U SAECPHBIX SIBICHHH.
2.2.1. OOBSICHSIET POJIb IMEKTPOMATHUTHOTO U SIEPHOTO B3aNMOICHCTBHI
BO B3aMMOCBSI3aHHBIX CUCTEMaX IPHUPOJIBL.
PesvaLTATEL e [IpuBOANT MpUMEPHI HCTOPHUECKNX (PAKTOB OTKPBITHS SBICHHS
Y CaMOIIPOM3BOIBHOTO M3ITyUSHHUS AaTOMOB 0€3 BHEITHETO BO3/ICHCTBHSI.
00y4eHust

® OOBICHSIET CIIOKHBINA COCTaB PaguoOaKTUBHOIO U3JTYUYCHHUA SA1€P aTOMOB.

Ypok MOXKHO Ha’yaTh ¢ TEKCTa, PUCYHKa M BOMPOCOB M3 0JI0Ka A y4eOHMKA. YUHTEINb,
CO3/1aBasi MEXIPEJAMETHYIO HHTETPAIMIO, CCHUIAETCS Ha 3HAHUS YUalMXCsl [T0 XUMHH, (PH3HKE
n ucropuu. Ha srame moTtuBanuu npu o0CYXKI€HHH BONPOCOB M3 yueOHHMKa WM JOIOJI-
HUTENBHBIX BOIMPOCOB yYHMTENb MOXXET BOCHONB30BaThes Tabuuned 3X3Y. OH, BhiciymaB
OTBETHI YYAIMXCs, BITUCHIBAET MX B COOTBETCTBYIONIME Tpadbl HauepUeHHOH Ha JOCKe
tabmmnpl 3X3Y. B mpomecce oOcyskieHUs yUUTENb HAIpaBiIsieT BHUMAaHHWE YYalluXcs Ha
MOJIb3Y M BpPEX PajMOaKTHBHOCTH AJISI )KMBBIX OpraHM3MoB. Hampumep, KypeHHe curaper,
COZIEpIKaINX PaANOAKTUBHBIN SJIEMEHT MOJIOHHUH, IPEICTABISIET OTPOMHYIO YTPO3Y 340POBBIO
yenmoBeka. J|eMOHCTpaIisl WIDTIOCTPaluid ¥ BUICOPOIIKA, COMIPOBOXKAaeMas Oecenoi, Oyaer
OueHb MoJie3HOU. [TocTeneHHO (GOPMHUPYETCS UCCIICAOBATEILCKUI BOIIPOC.

HccaenoBarenbekuii  Bonpoc: Yem omauvaemcs paouoaxmueHulil dleMenm om
00vIuH020? Ymo maxoe paouoakmusHocms?

Krnacc nmenurcs Ha rpynmbsl, KOTOpbIE BBHIMONHSAIOT HCCIEAOBaHME, JaHHOE B OJ0ke B
yueOHHMKa. YYHTeNb KOHTPOJHMPYET paldOTy TpyMI, IIOMOTass MM COOTBETCTBYIOIIMMH
3ameuanusMu. [1o Mepe npecTaBIeHuUs rpynnaMy CBOMX paboT yuuTesb o0pamaercst K HUM
C BOTIpOCaMy M3 y4eOHMKA U JOTOJIHUTEIBHBIMH BOTIPOCAMHU:

— Yo SABUIOCH MPUYMHON BOSHUKHOBEHHMS OJJHOTO IISITHA HAIIPOTUB C BBHIXOJIOM M3 KaHANA, a
JBYX APYTHX B IMAMETPAITBGHO IPOTHBOIOIOKHBIX OT KaHAJIA TOUYKAX B ONBITE, IIPOBEIEHHOM
Pesepdpopmom?

— Kakoii pesynprar nomyunscs Obl B IpOBOJIMMOM IKCIIEPUMEHTE 6€3 MarHUTHOTO TOJIST?

— Yro npownzonuio Obl, €CIH 3KCIEPUMEHT IIPOBOIUIICS B OAHOPOAHOM JIEKTPUIECKOM TI0JIE?

Ilocne oOcyxneHHs OTBETOB MOXHO TPOBECTH O3HAKOMJICHHE C TEOPETHYECKUM
MaTepHaJioOM METOJIOM «aKTHBHOTO CIyIIAHMs». B Kiaccax ¢ TEXHHYECKHUM OCHAIICHHEM
MOXHO TPOAEMOHCTPHUPOBATE PA3JIMYHBIC BI/II[CO(bpaFMeHTBI.

O3HaKOMHBIIMCH C MAaTEpPUAJIOM TEMbI, Y4YallHecss TOJA PYKOBOJCTBOM YUUTENS
MOJTHOCTHIO 3anonHsroT Tabmuiy 3X3Y. Tabnuia n cXeMbl MOTYT BBITIOJIHATHCS YUHUTENIEM
WM TI00YEPEIHO YUCHUKAMH.

OcHOBHOe coJep:kaHue YPOKa

1. Ecmecmeennas paduoakxmusHoCms
2. PaduoakmugeHroe usiyyeHue

3. a-usnyuenue

4. f-usnyuenue

> 4
5. y-uznyuenue * \
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Ipenaaraemblie TA0JIHIBI H CXEMBbI:

Yro Takoe
PaaIuO0AKTHBHOCTH?

[ PaguoakTuBHOe H3IyyeHue ]

Uu3zjiyuenue

p-

Ha »stame «TBopqec1<0e NMPUMCHCHUC)» YUUTC/Ib NpEAJIaracT BBIIIOJIHCHUE 3aJlaHUA U3

6mnoka D y‘{€6HI/IKa WK APpYTOro COOTBETCTBYIOIICTO TCMC 3a/IaHM. Haan/IMep:
1. CxemaTuuecku I/I306pa3I/ITe B pa60q1/1x JINCTKAaxX U3BMCHCHUS B COCTABC ATOMHOTIO s/pa,
MOABCPIKCHHOI'0 paAOAKTUBHOMY H3JIy4YCHUIO.

2. HN3o0pasure mporecc HM3MydEHUs 3JIEMEHTa pajgus B CHJIBHOM MAarHUTHOM IIOJNE |

0003HaYBTE JIy4d 3HAKAMH O-, -, V-.
JJIEeKTPOHHBIE pecypChI

1. https://www.youtube.com/watch?v=-4Us5PTb4J8
2. https://'www.youtube.com/watch?v=F CTK3JJP8Y

OuenunBanmne. [[J1s onpeaeseHus CTENEHN TOCTIKEHNUS TOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCIIOJIB30BaThCS CIEAYIOUUMH KPUTEPUSIMU.
Kpurepun oueHUBaHUA: npugederue npumepos, 00vscHenue

(haKkTOB OTKPBITUS
SIBIICHISI
CaMOIPOH3BOIBLHOTO
U3ITy4CHHS aTOMOB

(haKkTOB OTKPBITUS
SIBIICHUS
CaMOIPOU3BOIIBHOTO
U3JTy4CHHS aTOMOB

(haKkTOB OTKPBITUS
SIBJICHHST CAMOTIPOH3-
BOJIBHOTO M3JTyYCHHUS
aTOMOB 0€3 BHEIIHETro

I yposenn II yposenn III yposenn IV yposenn
He moxer npusectn 3aTpynHsercs ITpuBoanT 9acTnuHO IpuBoaut moapoo-
TIPUMEPEI MIPUBECTH IIPUMEPEI BEPHLIE IPUMEPBI HBIE ¥ BEPHBIE TIPH-
HCTOPUYECKUX HCTOPUYECKUX HCTOPUYECKUX MephI UCTOPUUECKUX

(aKkTOB OTKPBITHUS
SIBIICHHSI CaMOo-
HPOU3BOJIBHOTO
U3JTy4CHHS aTOMOB

OOBSICHSET CIIOKHBIIN
coCTaB
PaZInOaKTHBHOTO
U3IIyYEHHUS AIpa
aToma.

OOBACHSIET CIIOXKHBIN
cocTaB
PaanOaKTHBHOTO
U3IIYUEHUS sIpa
aToma.

OOBACHSIET CIIOXKHBIN
cocTaB
PaarOaKTHBHOTO
U3IIYUEHUS siIpa
aToma.

0e3 BHEIIHETO 0e3 BHEITHETO BO3ACUCTBHSI. 0e3 BHEITHETO
BO3JCHCTBHS. BO3JICHCTBHS. BO3JICHCTBHSI.
C nomouisto yuntens | C ommoOkamu B ocHOBHOM BepHO IIpaBunsHO

OOBACHSIET CIIOXKHBIN
cocTaB

PaIEOAKTHBHOTO
n3NyyeHus sillpa

aTo

B xoHIe ypoka pabouue JIUCTKH cOOUparoTcsa U 00aBIsI0TCA B HOpThoin
JomamHee 3aganne. [1oAroToBUTh MPE3EHTAIMIO HIIH MPOCKRIO yKAZAHHD!
Ilpoexm. Hcmopuueckue gpaxmel 06 omkpuimuu paouQ@KmueHo USUK

6 9motl obracmu HAyKuU.

Ilpezenmayus: «o-, - u y-uznyuenusy. »
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Ypox 76 / Tema: ATOM — CJIOKHASA CBA3AHHASA CUCTEMA

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.
1.1.3. Pa3pscHseT ABMKCHUE 3aPsDKCHHBIX YacTHII, aTOMOB H

IMoacTanaapTsl
BHYTPHSICPHBIX YaCTHII.
2.2.1. OOBSICHSIET POJIb IMEKTPOMATHUTHOTO U SIEPHOTO B3aNMOICHCTBHI
BO B3aMMOCBSI3aHHBIX CUCTEMaX IPHUPOJIBL.

Pe3yabraTsl ¢ Knaccupunupyer Mome! CTPOSHNUS aTOMa | pa3IndaeT ux.

o0y4eHusi ® OOBSCHACT CTPOCHHE aTOMa KaK CJI0KHYIO B3aHMOCBS3aHHYIO CHCTEMY.

YpoKk MOXHO HayaTh C BOIIPOCOB U3 0J10Ka A yueOHMKa. DTa TeMa HOMOXKET Pa3BUTHIO
YK€ HMEIOLIMXCS TPEJCTABICHUH YYaIlIuXCsi O CIOXKHBIX B3aMMOCBS3aHHBIX CHCTEMax.
Ccputasich Ha 3HaHMS y4allUXcs O IUIAHETAPHOM CTPOSHHM aToMa M3 Kypca 6-ro Kiacca H
MIPEACTaBICHNSIX 00 aToMe W3 Kypca XMMHH, YYUTEIb MOXKET OOpaTHThCS K KIaccy co
CJIC/TYFOIIIIMU BOTIPOCAMHU:

o Kakue qacTHIsl 0ObeIMHEHBI BO B3aHMOCBSI3aHHYIO CHCTEMY B aTOMe?

e 13 KaKmMX 9acTHIl COCTOUT aTOMHOE SApPO?

o [Touemy arom HelTpaneH?

o UTO 3HAYMUT «aTOM UMEET TIaHETapHOE CTPOCHHE»?

Bo BpEMs 06Cy)KlIeHI/I$[ OTBETOB YUYMUTECJ/Ib HAIPABJSACT BHUMAHUEC y4YalllUXCS K MBICIIA O
CYIIECTBOBAHMH PA3IMYHBIX MOJENEH CTPOSHHs aToMa U (POPMHUPYETCSI UCCIIEA0BATEILCKHIMA
BOIIPOC.

HcciepoBarenbekuii Bonpoc: Kakue modeau amoma cyujecmayiom?

YuuTenp AENHUT ydalluxcs Ha TPYNIBI M MOPYYaeT MM BBIOJIHEHUE WCCIICIOBAHMS W3
osoka B yueOnHuka. Llenp wnccnenoBaHMs — TOABECTH YydYalluXcs K IIPOIECCY
CaMOCTOSATENILHOTO M3yUCHHUSI CTPOCHHUS aTOMa U CJIOXKHOCTH 3TOTO cTpoeHus. CleayomnumMu
BOIIPOCAMH YYUTEIb MOXKET HAIPABIIATH ACATEILHOCTD YUAIINXCS BO BPEMS HCCIICAOBAHUS:
— Yem obecrieumBaeTcs SNEKTpUIECKas HEUTPaTbHOCTh aToMa?

— Kakyto Mozens aroma BbI nccieoBanm?

OO6cyxkaeHne pe3yabTaTOB HCCIENOBAHUS IMPOBOJUTCS C TIOMOINBIO MPHUBEAEHHBIX B
y4eOHHUKE BOTIPOCOB.

O3HaKOMIICHHE C TEOPETUIECKUM MaTepHaIioM, JaHHBIM B 6J10ke C, POBOANTCS METOIOM
«aKTUBHOE YTeHHE». B Kilaccax ¢ TEXHUYECKUM OCHAIIEHUEM MOXKHO C TOMOIIBIO TIPOEKTOPa
MIPOJIEMOHCTPUPOBATh Pa3IMUHbIE BUACOMAaTEepUalibl Ha TeMy «Mopenu CTpOCHUsSI aToMay.
[locne o3HakomileHHs ¢ MarepuajaMH ypoka M

UCMOJIB3YsS. ~ paHee  NPHOOPCTEHHBIC — 3HAHWS,  Tomowmimemsso ;‘)
; . 1po
ydammecs,  OCYmeCTBISIOT — «PasBeTBIeHmey PPl mpx -

. Mogems T
NOHATHA: Tosmcona Ni?j;:bxj
Bo BpeMms mpe3eHTauid TPYIIT YYUTENb MOXKET DIEKTPOHH -?;_’_ﬂ
o PACTIPCICIICHEL B

COO6H.[I/ITL 0 KaXX10M MOJEIN HEKOTOPBIC BAXKHBIC TONOHHTENEHOT e-'lch'@

Macce —_—

CBEJICHUSI.
OTO0 MOTYT OBITH CIEAYIONINE CBEACHUS:
ToMCOH npeanoaoKuI:

e Pasmep omektpona 10715 M, a arom — miapuk 0 E I

pazuycoM npubausuTensHo 10710 M.
¢ B 1904 rony npeasoxus1 MOeIb aTOMa «ITyAUHT ¢ H3toMoMy. CorJldcHoO 3 onenl

MPEICTABIACT COOOH mIap, B KOTOPOM TMOJIOKUTENBHBIH 3apsi nenéu
MOCTOSIHHOW IUIOTHOCTBIO, & BHYTPH O9TOH MACCHI, 00HO MUHKaM, Ha




OTpHULATENILHO 3apsDKEHHBIE 31eKTPOHbL. CyMMapHBIi 3apsi/1 3JIEKTPOHOB PaBEH MOJIOKUTEIb-
HOMY 3apsjy Iapa, IO3TOMY aTOM B IIEJIOM JJIEKTPUUECKH HEUTpaJeH.
o V3nydeHne aToMOB 00BSCHAETCS KOJICOaHUSIMH 3JIEKTPOHOB OKOJIO MTOJIOKEHHI PABHOBECHS.
Pe3epdopa Ha ocHOBe IKCIIePUMEHTA NPHUIIEN K CJIeAYIOIMM BHIBOJAM:
¢ Pe3koe OTKIIOHEHHE O-YaCTHIBI OT TPACKTOPHH CBOETO JBIKEHHUSI BO3MOXKHO TOJIBKO B TOM
cllydyae, €CIIi OHA CTAJKHBACTCS C ITOJIOKHUTEIBHBIM 3apsA0M, CO3/AIOIINM CHIBHOE IIOJIE,
PpacIioyoKEeHHBIM B IIEHTPE aToMa B MajJoM 00bEMe ImpocTpaHcTBa. Macca Oi-4acTHIBI TTOUTH
B 8000 pa3 Oomble Macchl IEKTPOHA, TIO3TOMY 3JEKTPOHBI B aTOME HE MOTYT W3MEHUTH
HampaBJIeHUE e¢ OIBIDKEHUA. TakuM 00pa3oM, BELICHAETCS MPUCYTCTBUE 3apsHKSHHOTO Spa B
LIEHTpE aToMa.
o [lpennaraercs mmaHetrapHas Mozaenb. CoOTTacHO 3TOM MOJENH 3JCKTPOHBI HETPEPHIBHO
BpAIIAIOTCS BOKPYT sIIpa MO Pa3iMYHbIM OpOHMTaM M B PE3yJIbTaTe 3TOTO JBHUIKECHHS aToM
SIBJISIETCSI ICTOYHUKOM DJIEKTPOMArHUTHOTO U3JTy4EHHSI.
Bop o00bsicHsAET HeJOCTATKY NJIAHETAPHOM MO/IeJIM aTOMa:
¢ CoryacHO KJIaCCHYECKOW 3JEKTPOHHOW TEOPHHU 3JEKTPOH, JIBUrasiCh M0 KPYroBOH opoOuTe,
W3JTy4aeT SHEpruio. TepsIoluii DHEPrHi0 SJEKTPOH IOJDKEH NPHONKATECS K sApYy |
TIOTJIOTUTHCS. MM — aTOM JIOJDKEH TIPEKpaTUTh cBOE cymiecTBoBanue. Ho B meiicTBurensHOCTH
9TO HE NMPOMCXOAUT — aTOM IIPOIOJDKACT CYIIECTBOBATh. bop AByMs mocTynaTaMu 00bSICHIT
YCTOWYHMBOCTh aTOMOB (cM. YueOHUK §4.2)
OcHoBHOe cofiepKaHHe YPOKa.
C OCHOBHBIM COJEpXKaHWEM YpOKa ydUallhecs 3HAKOMATCS Ha OCHOBE CIEAYIOIINX
MTOJIOKEHHIA:
1. Mooenv Tomcona — «nyoune ¢ u3IOMUHKAMUY
2. Mooenv Pesepghopoa — nianemapnas mooens amoma
3. llocmynamut bopa
Ipenaaraempie Ta0JIUIBI M CXeMBbI

Monenn 1 (Tomcon) 2 (Peseptopm) 3 (Bop)
OcobGeHHocTn

OTan4MuTeIbHbIC
MPU3HAKA

OO0u1re Npu3HaKH

( OCOBEHHOCTU MOJIEJIEN CTPOEHUSI ATOMA ]

Moienb
Tomcona




Ha »tame «TBOp‘IeCKOG MOPUMCHCHHC)» BBIITOJIHACTCS 3aJaHUC U3 0JI0Ka D, nin apyroe,

BEIOpaHHOE yUUTENeM Kak Ooliee menecoodpasHoe.

Hugpgpepenyuposannoe o6yuenue. Ydamyecs ¢ BHICOKUMH PE3YJIbTaTaMHi OOYIECHUS

MOT'YT IIOJIYYUTH TaKUE 3aIaHU:

— IloueMy OBIJIO IPEATIOKEHO HECKOJIBKO MOIETIeH aToMa, a He oiHa?

— Kakwue 3HaHus1 HEOOXOAUMBI JIJIS1 TIPEJIOKEHUST HOBOM MOJIeNTH aToMa?
JJIeKTPOHHBIE pecypchl
1. https.://www.youtube.com/watch?v=-nVWI1zDPPZGM
2. https://www.youtube.com/watch?v=-4Us5PTb4J8

OuenunBanmne. 711 onpeaeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeIH 00y4eHHs
MOKHO BOCIIOJIB30BaThCS CIEAYIOIUMH KPUTEPHUIMU.
Kpurepun oneHuBaHUS: Kiaccuurayus, obvacHeHue

I ypoBenn

II ypoBenn

I ypoBensn

IV yposenn

Knaccugpunupyer
MOJIETTH CTPOEHHS
aToMa, HO HE MOXET
pa3IHYHTh UX.

Knaccupunupyer mo-
JeJIH CTPOCHHUS aTOMa
U C OMOIIBIO YU~
TeJIs pa3IndaeT uX.

Knaccugpunupyer
MOJIEITH CTPOCHHSI
aToMa U B OCHOBHOM
BEPHO pa3iIMvacrt.

Knaccugpunupyer
MOJIEITH CTPOCHHSI
aToMa H MOJIHOCTHIO
pasnyaeT ux.

3arpyaHseTcs He monmuocThIO B ocHOBHOM BepHO [onpobHo u BepHO
OOBSICHUTh aTOM Kak | OOBSICHSCT aTOM Kak OOBSICHSIET aTOM KaK OOBSICHSIET aTOM KaK
CIIOKHYIO CIIOKHYIO CIIOKHYIO CIIOKHYIO
B3aHMOCBSI3aHHYIO B3aHMOCBSI3aHHYIO B3aHMOCBSI3aHHYIO B3aHMOCBSI3aHHYIO
CHCTEMY. CHUCTEMY. CHUCTEMY. CHUCTEMY.

B kon11e ypoka pabodne TUCTKH cOOMPAIOTCS U JOOABISIOTCS B MTOPTQOIHO YIAITIXCS.

Jomamnee 3aganue. [1oAroTOBUTE NPE3EHTALUIO WK IPOCKT HA YKA3aHHBIE HUXKE TEMBI:
Ipoexr. Mcropuueckue GhakThl, CBI3aHHBIC C OTKPBHITHEM aToMa.

Ipe3enTauus. XXu3Hp 1 HayuHas AesTeabHOCTh ToMcoHa, Pesepdopaa u bopa.

NS




Ypox 77/ Tema: JIASEP

1.1.2. CocraBsieT u peraeT 3a/{a4u, OTHOCSIINECS K 3I€KTPOMarHUTHBIM

(MarHUTHBIM, CBETOBBIM), aTOMHBIM U SAEPHBIM SBICHHSM.

3.2.1. PazbsicHseT paboOTy YCTPOUCTB, IPUHILIUI JEHCTBHI KOTOPBIX
IoacrannapThl OCHOBAH Ha Pa3JIMYHBIX (U3HUECKUX SBICHHUSAX (IIEKTPOMArHUTHBIX,

CBETOBBIX, aTOMHBIX U SIEPHBIX).

3.2.2. TOTOBHT Ipe3eHTaLUH O POJIH (PU3UKK B Pa3BUTHU PA3THIHBIX

(DU3MYECKUX SBICHHH.

e Paznmuaer cioHTaHHOE U BBIHYKICHHOC U3JIYYCHUS aToOMa.
o OOBsACHSECT (1)I/I3I/I‘ICCKI/H71 MEXaHU3M IPUMCHCHUS BBIHYXJICHHOTO
U3JIYUYCHUS aTOMa B JIa3z€pax.

Pe3yabTaTbl
00y4eHust

MotuBanuo MOXKHO HadaTh C TEKCTa W BOMPOCOB W3 Oj0ka A yueOHmKa. Co3maércs
BHYTPUIIPEAMETHAs HWHTErpalus ¢ TeMamu paszjaena «CBETOBblE SIBIECHUS» W ydallluecs
OTBEYAIOT HAa BOMPOCH! YUHUTEIS O PA3IMIHBIX ICTOUHMKAX CBETA:

o [IpuBeuTE MPUMEPHI TETUIOBEIX M XOJOIHBIX HCTOYHHKOB CBETA.
o Kakre MCTOUHUKH H3ITydaloT CBET CAMOTIPOM3BOJIBHO, a Kakue BEIHYkIeHHO? [louemy?
e MOXHO JT1 0OBSCHUTH U3TyYCHHE TEIOM CBETA CTPOSHHEM €Tr0 aTOMOB?

Bo Bpems o0Cyx1eHHsI TPUYHH U3TYYCHUS YIUTENb HapaBIseT BHUMAaHUE yUalluxcs Ha
aTOMHyI0 Mojenb bopa, Ha TOCTynaThl O CTAallMOHApHBIX OpOMTaxX M TakUM 0OOpa3oM
(hopMHUpyeTCs HCCIEIOBATENBCKUN BOIIPOC.

UccaenoBarenbekuii Bompoc: Kaxosa cesnzb mencoy c6emosvbiM UiyyeHuem mend co
cmpoenuem e2o amomog? Kax moowcno sacmasumo meno uziyiams?

VYyamuecs BHITONHSIOT HcCIenoBaHue U3 6J10ka B yueOHNKa, [IENBI0 KOTOPOTO SBIICTCS
BBISICHUTH, KaKOH 13 N300paXEHHBIX HA PUCYHKAX UCTOYHHKOB M3Iy4aeT CIIOHTAHHO, 8 KaKOW
BEIHYKJICHHO. Y4Uamuecss MepeHOCAT Tabnuimy B pabodnme JHCTKA W OTMEYaloT B
COOTBETCTBYIOIIIMX MECTaX HCTOYHHKH IO WX npu3HakaM. OOCyXIeHHe pe3ylbTaToB
TIPOBOJIUTCS C TIOMOIIBIO TAHHBIX B y4eOHUKE BOIIPOCOB.

O3HaKOMJIEHHE C TEOPETHUECKUM MarepuaioM u3 0joka C mpoBOAUTCS B Tpymmax
METOJIOM «aKTUBHOE YTECHHE». B 3TO BpeMs y4HUTeNb, HANPABIAS NEATEIHHOCTh TPy B
COOTBETCTBHH C ICJISIMH OOYYCHHS, MOKET BOCIIOIB30BATLCS TUAAKTUICCKAMH JIUCTKAMU C
BOIIPOCAMHU:

¢ UT0 Takoe CIIOHTaHHOE H3JTy4eHue?
o [IpuBeuTe MPUMEPHI CIIOHTAHHOTO M3ITyYEHHUSL.
o [Ipy KaknX yCIIOBHSX BO3HHKACT BBIHYXJICHHOE H3ITydeHue?
¢ Kak npuMeHseTcs BBIHYKICHHOE H3TydeHHE B Jla3epax?
¢ Uto o3Hauaer Lazer?
o [ToyeMmy B J1a3epax BHITOIHO MOJB30BATHCS KPHCTALIAMH pyOrHa?
Jis moAroTOBKM Tpe3eHTanmu Tpymmam Beimemsercs 10-12 muHyT W 3 MHHYT

BBIJICITISIETCSI HA BBICTYIUICHHE JIUJIEPOB IPYIIIL.

Ha orane TBOpYECKOro NPUMEHEHNs BBIIONHACTCS 3ajanHue ygh 0o D
COOTBETCTBYIOIIEE 3aJ[aHue, BEIOPAHHOE yYUTENIeM. Y Yaluecsi BEIYHUCIIS nam
KOTOPOE MOJIyYHUTCs Ha IOBEPXHOCTH JIyHBI OT J1a3epHOTO JIy4a, MOC@HHO emia Utob

ydamuecs JIETKO NpeacTaBuiIn Npouece, B y‘I66HI/IKe AacTCda CXEMa OFOTo 1y

B



Pemtenne. Ilocnanuelif ¢ 3emnm na3epHBI  JIyd

B oOpasyer Ha moBepxHocTH JIyHBI msaTHO aunamerpom d.
UroObl  ompenenuTh  3HAYEHHE OJTOTO  JHAMETpa,
D nocraroyHo HaiWtu karer DC (pagmyc mnsiTHa) U3
- npsMOyroabHoro  tpeyromeHuka  ADC. VY aBous
i o C TOJY4YEHHBIN pe3ynbTaT HalAEM JUaMeTp IsTHA.
e AP tr T — 28105 - E . 1(0~6 —
A% 10-5rad DC = AD tg2 3,8:10°km+5-10 1,9 kM.
d=BC=2DC =219 kM = 3,8 KM.
o 105 rad
tgs =t =5.107"
2792 OrtserT: 3,8 kM

OcHOBHOe coJep:kaHue YPOKa

C COACPIKAaHUEM YpOKa ydalllrueCsa 3HAKOMATCA Ha OCHOBC CJICAYIOIINX TTOJIOYKEHUH:

1. CnoHTaHHOE U3TyUYEHHE.
2. BeIHYXIeHHOE H3ITy4CHHE.
3. JIazepHOE U3ITy4YECHHUE.

4. YtoOBI MOMYYHTS JIa3epHOE H3ITydeHHEe B KpUCTAIIC PyOHHA.
JuddepenunpoBanHoe o0yueHne. YUeHIKAM C BEICOKIMH PE3yIbTaTaMH O0yUCHHS

YUHUTENb MOXET JaTh CIICAYIONINE 3aJaHuUs:

— Ilouemy ucrnonb3yemasi B OBITY JIaMIIa HAaKaJIMBAHUS HE ABISIETCSA YCTPOMCTBOM

BBIHYXICHHOI'O HSHY‘IGHI/IH?

— Hoquy JJIsL obecnieueHust BBIHYKJCHHOI'O U3JIYYCHHUA aTOMa HYKHO IECPEBECCTU

3NEKTPOHBI Ha 3-1 SHEPreTUYECKU ypOBEeHb?
JIeKTPOHHbIE pecypChl
1. www.estetikdis.az/site/index.php/lazer-texnologiyalar-2/

2. https://az-az.facebook.com/aztibb/posts/67234573947532 1 ?stream_ref..

3. adpu.edu.az/gen/html/azl/fakulte/Fizika fakultesi/...ve.../ftp-5.htm
4. istanbulestetik.az/service/lazernaya-korrekciya-pyaten-na-kozhe/
5. https://www.facebook.com/sultanlazer/posts/372513626263687:0 .

OuenuBanue. [y onpeiesieHusI CTETIIEHN TOCTHKECHUS IIOCTABICHHO 11eny 00y4YeHHs

MOKHO BOCITOJIB30BAaTLCA CICAYIOIIUMHU KPUTCPUAMH.

KpI/ITepI/II/I OLICHHUBAHWA: onpeOeﬂeHue pasiudus, obvsCHeHUe

B koHI1e ypoka paboune TUCTKH COOUPAIOTCS U TOOABIISIOTCS B

Jdomamnee 3aganue. [IoNroToBUTH KOMIIBIOTEPHYIO 1T
JIa3epOBY.

UK:100%0:0)

1 ypoBensn II ypoBenn 111 ypoBenn IV yposennb
Hesepho paznuuaer C nomomsto yuntens | B ocHoBHOM BepHO BepHno pasnuuaer
CIIOHTaHHOE U pa3nuyaeT COHTaH- pa3nuyaeT COHTaH- CIIOHTaHHOE U
BBIHYKJICHHO® HOE U BBIHYXKJCHHOE HOE U BBIHYXKJCHHOE BBIHY>KICHHOE
H3ITyYSHHUSI aTOMa. H3ITyYEeHHUsI aTOMa. H3ITy4YEeHHUsI aTOMa. H3ITy4YEeHHUsI aTOMa.
3arpyaHsaeTcs Jomyckas ommoku B ocHOBHOM BepHO [TonHo 1 TOYHO
OOBSCHUTE (U3HU- 0OBSCHSCT GHHU3H- 00OBsCHSCT GHH3H- 00OBsCHSCT GHHU3H-
YEeCKUI MEXaHU3M YECKUI MEXaHU3M YECKUI MEXaHU3M I MEXaHU3M
MIPUMEHEHUS B NIPUMEHEHHS B NIPUMEHEHHS B
nazepax nazepax nazepax
BBIHYKJIEHHOT'O BBIHYKJICHHOTO BBIHYKJICHHOT'O
H3ITyYCHHUSI aTOMa. H3ITyYEeHHUsI aTOMa. H3ITy4YEeHUs aTo

Temy: «lTpum




Vpox 78 / PEHHEHUME 3AJIAY
Ha ypoke MOXHO BBIIIOJHUTD 33JaHUs U3 yIpaxHeHus 4.1
1. OtBer: 3 — o-usnnydenue; 1 — B-usnyuenue; 2 — Y-U3aydeHHe
2. OtBet: D) o-m3mydeHue — MOTOK siAep Trefus
[B-m31ydyeHre — IIOTOK JIEKTPOHOB
Y-H3ITy4YeHHE — JIEKTPOMarHUTHAs BOJTHA
3.0t1Bet: A) 1u2
4. Otet: E) B ombITe IO pacCEenBaHUIO OL-4aCTHI]
5. OtBet: Al-13, Si— 14, Ca—20, Cu—29, Ge — 32, Sb—51, Au—79, U —92.

Ypox 79/ Tema: ATOMHOE AJ1PO — CBA3AHHASA CUCTEMA.
MACCOBOE U 3APATOBOE UNCJIA AAPA

1.1.1. Pa3bsicHAET 3IeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, MPUYUHBI KX BO3HUKHOBEHHSL.

2.2.1. OOBSICHSET POJIb EKTPOMATHUTHOTO U SAEPHOTO B3aUMOCHCTBHI
BO B3aHMOCBSI3aHHBIX CHCTEMaX MPUPOIBL.

2.2.2. CocTaBIsIeT U pelaeT 3aa49r, OTHOCSIIHECS K SJIeKTPOMArHUTHBIM
U SIIEPHBIM B3aHMMOJICHCTBHSIM.

MoacTanapTsl

o PazpacHseT HUCTOPUYECCKHE q)aKTLI YCTaHOBJICHHUA CJIO)KHOT'O COCTaBa
siipa U3 HyKJIOHOB.
PesyabTaThl e OOBSACHSET 3aKOH COXPAHEHHS MaCCOBOTO U 3apsI0BOTO YHCET
00yueHust ATOMHOTO sIfIpa.
o CoCTaBIIsgeT U pemacT KAYCCTBEHHBIC 1 KOJITMYCCTBCHHBIC 3aJa41 HA
CTPOEHHE ATOMHOTO SI/Ipa.

VYPpok MOXKHO HaYaTh C HAIIOMUHAHUS Ha3BaHUHA YaCTHII, U3 KOTOPBIX COCTOUT TO UM HHOE
BemiecTBo. L{enecoobpa3sHo HAUEPTUTH YIIPOIIEHHYIO CXEMY BEIIECTBA KaK B3aUMOCBSA3aHHON
CUCTEMBI:

CxeMa COMpoBOXKAAETCS CIETYIOIIUMHU
BOIIPOCAMHU:

- I3 xakux 4acTHIl COCTOUT aTOMHOE A1p0? oneKyﬂa
BricaymaB OTBETHI TpYIII, YUYUTENb

oTMeuaeT ux Ha focke. opmupyercs
HCCIIeI0BATENbCKUI BOIIPOC.

HccaenoBareabckuii Bonpoc: [louemy
amomHoe A0po HA3b18aI0M ‘
83AUMOCBA3AHHOU cUCmemou?

Bo Bpems 00CykIeHISI MOYKHO TPEACTaBUTh HUKECIECAYIONIYIO0 CXeMY IUTaHeTapHON
MOJIeNI aToMa JJIs OTIpeieNIeHUs] TTIOKa3aHHBIX Ha HeW YacCTHUII:
VYyamuecss onpeaenstoT, CHCTEMON KaKWX COCTaBHBIX YaCTHI]
SIBJIIFOTCSL aTOM M aTOMHOE SAPO. YUHUTEIb MOXKET 0OpPaTUThCS K
KJIacCy ¢ TaKUMH BOIIPOCAMU:

- [ToueMy roBOpAT, UTO aATOM IEKTPUUECKH HEUTpasIeH?

- Kakas yactuna ompezenser MoJIOXKUTENbHBIN 3apsia aTOMH@LO
sapa?

- TopKO 7M1 U3 ATHX YACTHIL COCTOUT SAAPO?
3anaHue BHIIOIHACTCS B Pa0OYHX JIUCTKAX.




C rexcroM u3 6a0ka C yyaniuecst 3HaKOMSTCS ¢ MeToioM «3ur3ary. [IpuBosres dakTsl, 4To
aTOMHOE SIIPO SIBJISIETCS] B3aUMOCBSI3aHHOM cucTeMoi. [IpuBHOCHTCS SICHOCTh B MPEAJIOKEH-
HBIE BOIIPOCHI 110 COJICPIKAHHIO TEMBI.

VYyammuecs nenarcst Ha 4 TpyIIBI «3KCIIEPTOBY» M UCCIEAYIOT CIEAyIOIINe BOTIPOCH:

e SInpo siBisieTcst B3aMMOCBSI3aHHOW CHCTEMOM 3 IIPOTOHOB U HEHTPOHOB.
e MaccoBoe 4uciIo siipa.
 3aps10BOE YHCIIO SpPa.

BepHyBuIICh B «pOJHBIE» IPYIIIHI, yYaIIHEcs MPOA0DKAIOT IEPBOHAYAIBHOE HCCIIE0BA-
Hue. Bo BpeMsi mpe3eHTaluil rpynn yduTedb MOXKET 0o0palaThcsi K HUM C BOIPOCAMH M3
yueOHHKa TN JPYTHUMHU JIOMOIHUTEIBHBIMU BOIIPOCAMU 10 TEME HCCIIEAOBAHUS:

- Yo oTyIMYaeT aTOMHBIE s11ipa IpyT OT apyra?

- [loyemy simepHBIE CHIIBI HA3BIBAIOT CHJIAMH CHIIBHOTO B3aMMOJICHCTBHSA?
- YeM oTaHMYaroTCs SACPHBIE CHIIBI OT KyJIOHOBCKUX CHII?

OcHOBHOe coep:kaHHe YPOKa.

1. Amomnoe s0po

2. Omxkpuimue npomona u Hetmpona

3. Maccoeoe uucno aopa

4. 3apsadosoe uucno a0pa

5. Aoepnvie cunvi

Hpeanaraemsplie TAGJIULBI U CXEMBbI:

Hyksnonst Hcropudeckne cBe/IeHHs O €ro OTKPBITHH 3apsn Macca CumBon
IIporon
Helitpon
Ha srane «TBopueckoe npuMeHeHHEe» BBIITOIHACTCS 331aHue U3 0s10ka D yueOHMKa:
56
26Fe Be

e Yucno npoToHOB — 26
® Yucio ueittponos — 30
© Yucso 2JIeKTPOHOB — 26
e 3apsin sipa:
Gre = Z+1,66- 107K = 43,16 - 107 1°K1
e MaccoBoe uucio — 56

® Yucno mpoToHOB — 4.
® Yuiciio HEHTpOHOB — 6
© Yucio 251eKTpoHoB — 4
e 3apsin spa:
Gpe = Z - 1,66 - 10719KI = 6,64 - 109K
e Maccosoe gucio —10
DJIEeKTPOHHBIE pecypChI
1. https://www.youtube.com/watch?v=U60q4EBghIM
2. https://www.youtube.com/watch?v=0Clnhp3wHdI

OuennBanue. /{151 onpeneneHus CTENEHN JOCTHKEHUS TOCTABIEHHOM eI 00yUISHHSI
MOYKHO BOCIIOJI30BaThCA CIEAYIOUUMU KPUTEPUSIMH.
KpuTepun OllCHUBAHUS: paszbsiCHeHUue, 00bSICHeHUe, COCIAsIeHIe U peuleHue 3a0ay

1 ypoBennb 11 ypoBeHb 111 ypoBeHb IV ypoBennb
3arpyaHseTcs C nomouisto yunrens | B ocHoBHOM BepHO IMoapodHO
Pa3bIACHUTDL Pa3bACHACT PasbACHACT PA3BACHACT,
ucropudeckue GakThl | McTOpHueckue GakThl | MCTOpUUecKHe (GakThl u*
YCTaHOBIICHUS YCTaHOBIICHUS YCTaHOBIICHHS ycT
CJIOXHOTO COCTaBa CJIOXHOTO COCTaBa CIIO’KHOTO COCTaBa CcI10
A1pa U3 HyKJIOHOB. A1pa U3 HyKJIOHOB. AJpa U3 HyKJIOH@B. aapa
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Omnboyso
O00BICHIET 3aKOH
COXpaHEHHsI
MaccoBOTO U
3apsI0BOTO YHCEIT
ATOMHOTO sI/Ipa.

3arpyaHsieTcs
OOBSACHHUTD 3aKOH
COXpaHEHUs
MacCOBOI'0O
3apsIOBOTO YHCET
ATOMHOTO SIIPA.

B ocHOBHOM BEpHO
00BACHSIET 3aKOH
COXpaHEeHUs
MaccoBOTO U
3aps/I0BOTO YHCEIT
ATOMHOTO SI/Ipa.

IIpaBunbHO
OOBSCHSET 3aKOH
COXpaHEeHUs
MaccoBOTO U
3aps0BOTO YUCE
AaTOMHOTO Sfpa.

3arpyaHsaeTcs
COCTaBHTh U PEIINTh
Ka4eCTBEHHBIE U
KOJINYECTBEHHBIC
33/1a4M Ha CTPOCHHE
aTOMHOTO S7Ipa.

CocraBmser
KaueCTBEHHbIC
KOJIMYECTBEHHBIC
3a/1a4H Ha CTPOCHHE
aTOMHOTO siApa, HO
JIOIYCKaeT OLINOKU
IIPU UX PeLICHHUH.

CocraBiser
KaueCTBEHHEIE U
KOJIMYECTBEHHEIE
3aj1a4d HA CTPOEHUE
aTOMHOTO 51/Ipa U B
OCHOBHOM BEPHO
peliaeT ux.

CaMOCTOSATEILHO COC-
TaBJISET KayeCTBEH-
HEIE ¥ KOJIMYECTBEH-
HBIC 3a/1a44 Ha CTPO-
€HHe aTOMHOTO spa
U MPaBUIBHO UX
peuiaer.

B komnI1e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPTQOITHO YIAIITHXCSL.
Jdomamnee 3aganue. [IoNroToBUTH NPE3EHTALUIO HA CAEAYIOLIYIO TEMY:
«ATOMHOE AJIpO — CBSI3aHHAsI CUCTEMAY.

MoacTanapTsl

Pe3yabTaTrhl
00y4eHHs1

Ypox 80/ Tema: U3OTOIIbI

1.1.1. Pa3bsicHAET 3IeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE

1 AACPHBIC SABJICHUSA, IPUYNHBI NX BOSHUKHOBCHUA.

2.2.1. OOBSICHSAET POJIb IIEKTPOMATHUTHOTO U SAEPHOTO B3aUMOJCHCTBHIA
BO B3aMMOCBSI3aHHBIX CHCTEMaX IPHUPOJIBL.

e Pazmnyaet U30TON OT XUMHYECKOIO 3JIEMEHTA B Hepnonnqecxoﬁ

CHUCTEME 3JIEMCHTOB.

o OOBICHSIET HICHTUIHOCTh XUMHUYECKHX CBOMCTB M30TOIIOB OJTHOT'O K

TOI'0 K€ 3JICMCHTA.

MoTHBAaIMIO MOYKHO HAa4aTh C TEKCTa U3 0J10Ka A y4eOHUKA WM C HHTEPECHBIX (haKTOB O
JIMHO3aBpax M JIPYTUX apXeoJIOTHUECKUX PACKONKaX. Y YUTENb MOKET CO31aTh MEKIPEIMET-
HYI0 MHTETpalyio, CChIIAsCh HA 3HAHWS YYallUXcs, IPUOOPETEHHBIC Ha YpOKaX HCTOPHH,
6uonorun u xumur. Ha 3TOM 3Tarne MoryT ObITh 00CY)KIEHBI CIIETyIOIIHE BOIPOCHI:

— IloueMy aTOMBI OJJHOTO M TOTO K€ XHMHYECKOTO DJIEMEHTa MOTYT 00JamaTh pPa3HBIMU
maccaMu?

— JI71s KaK¥X mesel UCTIONB3YIOTCSI H30TOIBI?

Bo Bpewmst 00CykIeHHsI OTBETOB YYAIIMXCS YUYUTETh OTMEJaeT Ha JOCKE CaMble MHTEPECHBIC
13 HUX U GOPMHUPYET UCCIIeI0BATEIbCKUI BOIPOC.

HccaenoBarenbekuii Bonpoc: Cpedu nodell Hayku eogopsim: «/[peenue namamHuku
HAX00um apxeonoe, a e20 uCmopuyeckuti 6ospacm onpedensiem uszury. Kax gusux modcem
onpedenums dmy oamy?

Y4uTens AeNUT KIacc Ha TPYIIIBI U IOPYYaeT UM BBITIOJIHEHUE UCCIIEIOBAHNUS U3 0JI1QKa
yueOHHKa.

VYyamecs cHadaxa YUTAIOT TEKCT W 3HAKOMSATCS C METOJIOM paaﬂoyﬁ 0JTHO
JUTS OTIPE/ICTICHUS BO3PacTa apXeoJOTHUECKUX HAXO/O0K, a 3aTeM BEITIOH
3aja4y. Y4UHUTENIb MOXKET IPOBECTH ATOT 3Tan MeTogoM 3X3VY. Bo B
TUICPAMH TPYII YIUTEIb MOKET 00pPaTUTHCS K HUM C BOTIPO u
JIOTIOTHUTEIHHBIMH BOTIPOCAMH:

— YeM OTIIMUAIOTCS SApa aTOMOB H30TOIIOB OT SI/Iep CTa

IX aTo!
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—YTo BbI [yMaeTe O CXOXKHMX CBOUCTBAX ATOMHBIX SIJEP C OJMHAKOBBIM 3apsI0BBIM YHCIIOM U
Pa3HbIM YHUCIIOM HEHTPOHOB?

— JInist KaKkux nesieit emeé uCrob3yrT aTOMHBIE P ¢ OJJMHAKOBBIM 3aPSI0BBIM YHCIIOM?
IMocne 06CyX/IeHNST OTBETOB HA 3TU BOMPOCHI MPOBOIUTCS 03HAKOMIICHHE C TEOPETUUECKUM
MatepuanioMm u3 Ogoka C yueOHHMKA. DTO MOXHO OCYIIECTBUTH MeToAaMu «YUTeHue c
OCTaHOBKaMu» Win «BbleneHne OCHOBHBIX CIIOB TEKCTa». B Kiaccax ¢ TEXHUYECKHM
OCHAII[CHHEM  MOXHO  MPOJEMOHCTPUPOBATH  COOTBETCTBYIOIIMH  Marepuan U3
MYJIbTUMEUUHOTO YUCOHHUKA.

OcHoBHoOe coiep:kaHHe YPOKa

C comepkaHHeM ypoKa ydariiecss 3HAKOMSITCSI Ha OCHOBE CIIEAYIOMINX TTOIOKEHHUI:

1. Ymo maxoe uzomon?

2. Memoo paouoyaenepoonozo ananusa.

3. H30monvt paznuuHbix XUMU4ecKux 31eMeHmo8.
IIpeanaraemsplie TA0JIUIBI U CXEMBbI:

Ha srane «TBopueckoe MpUMEHEHHE)
BBIMOJTHSIETCS 3a1aHue U3 010ka D yuebHuka ninm " A
MPETIOKESHHOE YUUTENIEM JOMOTHUTEIBHOE crabmneior
3amanue. Hanpumep: i

- Beibepute HECKOIBKO XUMUIECKUX IJIEMEHTOB
u3 [lepromnueckoii Tabnuibl MeHaeneeBa U CXeMaTHIeCKH M300pasuTe ux B pabounx
JIMCTKAX.

DJIEKTPOHHBIE PECypChI

1. http://www.kimya.ccess.info/l _16_3_0.html

2. https://www.youtube.com/watch?v=EboWeWmh5Pg

OHeHHBaﬂﬂe. Z[JIS[ OIPEACICHUA CTCIICHU JOCTHIKCHUSA IIOCTaBJICHHOMN CIIn 06yquH${
MOKHO BOCITIOJIb30BATbHCA CICAYIOIIUMHA KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHUSA: pasziuderue, obvACHeHue

I yposenn II yposenn III yposenn IV yposenn
3arpyasseTcs B YacTuyHO BEpPHO B ocHOBHOM BepHO IIpaBusbHO
pa3IUYeHUU M30TOMA | pa3ydyaeT U30TON OT | pa3iMyaceT U30TOI OT | pa3iuyaeT U30TOIM OT
OT XUMHYECKOTO XUMHYECKOTO XUMHYECKOTO XUMHUYECKOTO
3JIEMEHTa B 3JIEMEHTA B 3JIEMEHTA B 3JIEMEHTA B
ITepuoaunueckoit ITepuoanueckoit ITepuoaunueckoit ITepuoaunueckoit
CHCTEME JJICMCHTOB. CHCTEME JJICMEHTOB. CHCTEME JJICMEHTOB. CHCTEME JJICMEHTOB.
C noMOUIbIO yUUTENS C ommnbOkamu B ocHOBHOM OOBsicHsAET
00BSICHSIET 00BIICHSIET 00BICHSIET HIEHTUYHOCTD
HACHTHYHOCTH HICHTHYHOCTD HICHTUYHOCTD XUMHYECKUX CBONCTB
XUMHAYECKUX CBOMCTB | XMMHYECKHX CBOMCTB | XMMHYECKHUX CBOWCTB | M30TOIOB OJHOTO W
HW30TOIIOB OJTHOTO U HM30TOIOB OJTHOTO U HM30TOIOB OJTHOTO U TOTO € 3JIEMEHTA.
TOTO K€ IJIEMEHTA. TOTO K€ DJIEMCHTA. TOTO K€ DJIEMCHTA.

B kon11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.
Jomamnee 3aganue. IToAroToBUTBCA K YPOKY NPE3EHTAlMU I10 g «llgumen
H30TOIOBY.



Ypok 81/ Tema: HIPUMEHEHHUE U30TOIIOB
(Ypok — npe3eHTaus1)
1.1.1. Pa3psacHSET 3IeKTpOMarHUTHEIE (MarHUTHEIE, CBETOBEIE), aTOMHEIE

U SIIEPHBIC SIBIICHUS, IPUYMHBI UX BOSHUKHOBEHHS.
2.2.1. OOBSCHSET POJb IIEKTPOMATHUTHOTO U SCPHOTO B3aUMOICHCTBHIA

oacranaapTol
BO B3aMMOCBSI3aHHBIX CHCTEMaX MPUPOJIBI.
3.2.2. TOTOBHT Mpe3eHTALUH O POJIH (PU3UKK B Pa3BUTHU PA3TMIHBIX
(uznUecKux SABICHUN.
Tempatnn e ®opmupyer npodnemy TPHMCHEELA H30TOIIOB B PasIHTHbIX 00acTAX.
oGyenus e BricTynaeT ¢ nmpe3eHTanyen o NpIMEHEHHN H30TOIIOB B HAyKe, TEXHUKE

1 IIPOU3BOJCTBE.

IToAroTOBKY K 3TOMY YpOKY CIIEAyeT HadaTh Ha MPEABIAYIIEM ypOoKe. 3allaHhe MOXKHO
BBITIOJTHUTH MTAPaMH HITH HEOONBIIMMH TPyIIIaMu 110 4—5 genoBek. B kiaccax ¢ TeXHHYeCKUM
OCHAIIIEHNEM M BEICOKUMH Pe3ylIbTaTaMu 00yUeHHsI IIeTIeco00pa3HO MOATOTOBUTH M IPOBECTH
MIPE3CHTAINIO C IIOMOIIBIO mporpamM Activinspire mmm MimioStudio Ha 37eKTpOHHOH TOCKe
Microsoft Office Power Point unu Promethean. B mpoTuBHOM ciy4ae rOTOBHTCSI MPOCTast
npe3eHTanys ¢ ruiakaramMu U Ap. OCHOBHOHM 11eJIbl0 ypoka siBisercs (opmupoBaHue Y
YYaIIUXCsl YMCHHI BEPHOTO BBIOOpa, 0000IICHNs, paOOTHI B TPYIIIE U Mpe3eHTaIu. Bo BpeMs
MIpe3eHTalui yJaluecs: JOJDKHbI YMeTh 000CHOBaTh CBOIt BbIOOP. [ToaToMy 1enecoobpa3Ho
HayaTh NPE3CHTAIlMI0 C KOPOTKOTO BBEACHHMS W HCCIIENOBaHUS BOMPOCOB «YTO Takoe
nzoron?y», «Kak MoxHO ero nmony4uts?»

loToBst KpuTepWU A OLCHUBAHUS IPE3CHTAIWHA, YYUTETh MOXET BOCIIOIB30BaThHCS
oOpa3mamMu, MpUBENEHHBIME B MeTOAMYECKOM mocobmn. Cremyer 3apaHee O3HAKOMHUTH
yJammxcsi ¢ 3TUMHU Kputepusamu. OICHWBaHWE TMPE3CHTAIlMA HE TOJNBKO YUHTENIEeM, HO H
YYaIOIFMHCS OYCHb BAYKHO. MeTOIbI OIICHUBAHUS ONPEACTISIOTCS YIUTEIIEM.

Kpurepuu onennBanust BoiOpaTh 0auH U3 BADUAHTOB

npe3eHTanuii

Copep:xanune o Tema He packpbITa
o Tema packpsITa 4aCTUIHO
o Tema packpsITa, HO C HEOONBIIUMHU OIIHOKAMHU
o Tema NOJTHOCTBIO pacKphITa

Tounocth TekcTa npe3enranun | o CBeIeHHs HE COOTBETCTBYIOT TeMe, TOMYIIEHbI OIIMOKH B
HaIlMCaHUU CUMBOJIa H30TOIOB

o CBezneHHs HETOYHBI W HETOJHBI, JOMYIIEHbl OIIHOKH B

HaNUCAHUU CHMBOJIA U30TOMA

o CBezmeHHSI COOTBETCTBYIOT TeMe, NOIYIICHBI HEeOOJbIIHe
OIIMOKY B HAITMCAaHUU CHMBOJIA H30TOIA

o CBezeHHs MOTHOCTHIO COOTBETCTBYIOT TEME, B HAIIMCAHUH
H30TOIOB HET OMMNO0K

Ju3zaiin o U3o6paxkeHus B Mpe3eHTAIMU HE COOTBETCTBYIOT TeMe, He
OTBEYAIOT ACTETUUECKUM TpeboBaHuAM. TeKkcT unTaercs ¢
TPyJIOM

o M3o0pakeHUss YaCTUYHO COOTBETCTBYIOT
OTBEYAIOT ICTETHYECKUM Tpe60BaHI/Iﬂﬁ
TPyAOM

o OdopmiieHne conepxaHus ITIpe3
BCEr/la OTBEYAET JCTET!
YUTACTCA

o U3zobpaxenust
ICTETUYECKHM TPe

9



JOPYTHX TPYII

OCYIICCTBJIECHUHU IIPE3CHTALIUU

TIOPOBHY

CoTpyAHHYeCcTBO y4yauuxcst o Pabora BHyTpH IpymIIBl OpraHU30BaHa IUIOXO0. Y YaCTHUKH
B npouecce padoTsl rpyMNIbl HEBHUMATENBHBI APYT K APYTY U K IPOEKTaM

o He Bce Y4YaCTHUKHU I'pynnbl OAVUHAKOBO aKTUBHEBI B

o PaGora BHyTpH rpynimsl opraHu3oBaHa MPaBUIBHO, HO &
BBINIOJTHEHNE PA3IEICHO MEXITY yJYaCTHUKAMH HE IOPOBHY

© Y4acTHHKH OOIIUTENBHEI, BHUMATEIbHBI M YBOKHTECIHHBI
Ipyr K apyry. Pabora pacnpeneneHa Mex 1y yJaliuMUCs

Kputepun oneHnBaHusI Mpe3eHTAMH yIAIIUMICS:

Kpurepun Ja/Her

1. B npe3eHTanNM y4acTBYIOT BCE YYACTHHKH TPYIIIBI

2. TIpe3eHTanus UHTEpECHAs, B COICPIKAHMU HET OIMOOYHOH HH(pOpMaUK

3. luzaiiH cnaiiioB HHTEpeceH
4. B pabote HeT opdorpadpuIecKix oumooKx

5. BelcTynaromue BeIpakaroT CBOX MBICIH SICHO U TOYHO

6. K npeseHTanmy 1006aBIeHbl HHTEPECHBIE HCTOPHYECKUE (AaKThl 00 M30TOMAX U HX
NpUMEHEHHH

7. Br1bop obacTi IpIMEHEHHST H30TOIOB JUTS IPE3EHTallni 000CHOBAH

8. IIpu moAroTOBKE MPE3eHTAINH YUTeHA MTOCIE0BATENFHOCTh MaTepraia yYeOHuKa

Tabauna oeHUBAHNS NPe3eHTALMIA:
KPUTEPHH OIIEHUBAHWSI MaxkcumanbHoe Ounenka Ounenka
4HcI0 0a110B rpynnbl yuuTest
JU3AMH U COTPYJHUYECTBO

[Mpe3enTanyst HOArOTOBJIECHA B 10

COOTBETCTBHH C 33JaHHEM

Teopernueckne CBeJEHUs, H300paKEHUS 5

TOYHBI U aKKYPAaTHBI

Pe3ynbTaThl 000CHOBaHBI 6

Tpyn Kaka0ro yuacTHUKA HAJIUIIO 4

Copep:xanne

CopepkaHre He 0XBaYEHO 5

CoeprkaHne 0XBa4eHO YaCTHIHO 7

CoJiep)KaHue 0XBa4Y€HO, HO €CTh ONIHOKU 8

ConeprkaHue 0XBa4e€HO M PaCKPBITO 10

HIOJIHOCTBIO

Hror 50

CaMooleHUBaHUe YYalIUXCsl
Mou ycnexu 3 +/

S mproOpén Hy>KHbIE PUCYHKH JUISL HAllIeH TIPe3eHTaluH

bl HAYYHJICA MUCATh CUMBOJIbI U30TOIIOB 0e3 omuboK

bl Y3HaJ HACKOJILKO BAKHYHO POJIb UTPAXOT M30TOIILI B pa3BUTUHN O CCTB

51 pa3BuI yMeHHe paboTaTh C TOBAPHIIAMH B TPYIIIE

S Hay4mIICsS TOYHO M aKKypaTHO O()OPMIISITH TPE3CHT

51 cMor BBIOpaTh MHTEPECHBIE (PaKThI ISl IPE3CHTAIH

\/




Bo BpeMs paboThI Hall MPOCKTOM s HAy4IHJICS (OPMUPOBATH BOIPOCHI U
OTBEYATh HA BO3HUKAIOIIME BOTPOCHI

Paboras HaJ] MPOEKTOM, s MOHUI, KAKHE YMEHHUs IIOMOTYT MHE JIOCTHYb yCIexa
/1eKTPOHHBIE PecypChl

1. referat.ilkaddimlar.com/d word refe_ekolo 6562.docx

2. www.extiml.narod.ru/izotopy.htm

3. www.himikatus.ru/art/ch-act/0055.php

4. bibliotekar.ru/estestvoznanie-2/135.htm.

Ypox 82/ PEHHEHUE 3ATIAY
Ha ypoxe MOXHO BBITIOTHUTD 331aHUS U3 yIPaKHEHUS 4.2

1. OtBet: 235Pb: aneKTpoHOB — 82, MPOTOHOB — 82, HeiiTponos: N=A — Z = 209 — 82 = 127;

239U anexTpoHoB — 92; MpoToHOB — 92; HeittpoHoB — 147; 180: snexrponos — 8;

MIPOTOHOB — §; HEUTPOHOB — 10

2. Otset: Kanbuus

3. OtBer: Y u3zoTona miyTonus 24sPu B saape 150 HelTpoHOB, a B aape uzotona 24;Pu 153
HEWTPOHOB.

4. OtBet: AproH sBistercs 18-M 3neMeHTOM. DTO 3HAUUT, YTO B €ro sape 18 nmpotoHoB. Ero
MaccoBoe grcio 40, mo3TOMy YHCIIO HEUTPOHOB B siape 22.

5. OtBet: DnekTpuueckuii 3aps sapa uzorona 239Pb:

qpp =2 1,66+ 1071°Kn = +82 1,66 - 107"°Kn = +136,12 - 10K,

Ypox 83 / Tema: PAAMOAKTUBHBIE ITPEBPAIIEHUA ATOMHBbIX
SIJEP: a-, B- u y- U3JTYUEHMSI.
IMPABHNJIO PAIMOAKTUBHOI'O CMEIIIEHUSA
1.1.4. Pa3pscHseT coOpaHHYr0 HHOPMALNIO O 3aKOHOMEPHOCTSIX JJIEK-

TPOMAarHUTHBIX (MarHUTHBIX, CBETOBBIX), aTOMHBIX U SAE€PHBIX SIBICHHH.
2.2.1. OOBsICHSIET POJIb AIEKTPOMArHUTHOTO U SICPHOTO B3aUMOJISHCTBUI

IMoacTanaapTsl
BO B3aHMOCBSI3aHHBIX CUCTEMaX MPUPOJIBI.
2.2.2. CocTaBisieT U peIaeT 3aa4i, OTHOCSIIHECS K SJIeKTPOMAarHUTHBIM
U SIEPHBIM B3aUMOJIEHCTBUSIM.
o OOBACHIET MEXaHU3M CaMOINIPOU3BOJILHOTO IIPEBPAIIECHNS PAIHOAKTHB-
HOTO spa OJJHOTO XMMHUYECKOTO JIEMEHTA B SAPO APYroro XUMHUYECKOTO
PesyabTaThl
JJIEMEHTA.
00yueHuUs1

e Ha npriMepax pasbsCHsET 3aKOHOMEPHOCTH O~ M B- paciia/ia pajgroak-
THUBHBIX SAEP.

MoOTHBAIIMIO MO’KHO OPTaHH30BaTh C TOMOIIIBIO TEKCTa U BOIIPOCOB 3 0J10Ka A yueOHHUKa.
[Ipu oOcyxneHnn yuuTenb OTMEYaeT Ha JOCKE MPEIITOJIOKECHUS ydaluxcs 1 (OpMUPYETC
HCCIIEI0BAaTENbCKUI BOIPOC.

HccaenoBaresbekuii Bonpoc: Kax mensiomes maccosoe u 3apﬂdo&qu0ﬂ
A0pa npu paouoaKmueHuIX NPespaujeHusix?

3amanne w3 OJgoka B BemonHsercs mapamu. Ero oOcyxnediie M
Pa3IMYHBIMHI BOIIPOCAMHU:
— Kakoe HOBOe sApO TONYYMIOCH TpPU CHOHTaH W37 H  q-4a

PaAMOAaKTHBHOTO panusi-226?
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— Kakyro 3aKkOHOMEpHOCTB BBI OIIPEAEITIN MEX/y MaCCOBBIMU U 3apsIIOBBIMHU YHCIIAMH SIIPa,
IpeTepHeBLIET0 U3ILy4YeHHE, U AApa, IOIYydeHHOrO 0CIe 3TOro?

— Kak m3menmnocsr mosjokeHne HOBooOpazoBaHHOTO siiapa B Ilepmommueckoil Tabmmie
MeHzeneeBa OTHOCUTEIBHO S/1pa, IPETEPIEBIIETO H3TydeHue?

Ha ouepennom sTare kirace JeIUTCS Ha TPYIIIBI, KOTOPBIE TTOJy4aloT 331aHKe, IIPOYNTAB
TEOpeTHUYECKU MaTtepruan u3 6Joka C, moaroToBuTh npezeHTannio. C Menblo HallpaBIeHUS
JeATeIbHOCTH yYaIluXcsl B HY)KHOE PYCIIO TpyIIaM pa3lIaroTcs 3apaHee MOATOTOBIICHHbIC
IUIaKTHYECKHe JIUCTKH. BOmpockl MOTYT OBITE CIEyIOLIEro XapakTepa:

e Kakue cBoiicTBa PaaroOaKTUBHBIX XUMHUYECKUX DJICMCHTOB OBLIM BBISIBJICHBI?

¢ UT0 Takoe paJiMOaKTHBHOE MpeBpaiieHue?

¢ Kak MeHsiercs s1po paIdoakTHBHOTO dJIEMEHTa IpH Oi- pacniane? [IpuBenure mpumep.

» Kak MeHseTcs s1po palioakTUBHOTO IeMeHTa IpH B- pacnazne? [Ipusenute npumep.

o [TouemMy 1pH pagMOaKTUBHOM Y- U3ITyUCHUH B SAPE HE POUCXOIAT U3MEHEHHMS?
BriciymaB npe3eHTauy JIMAEpOB IPYIIT U 00CYIUB UX, IPOBOAUTCS 0000IIEHHE BOIIPOCAMH,
OXBaTHIBAIOIMHU OCHOBHOE COJICpIKaHUE YPOKa.

OcHOBHOe coJep:kaHue YPOKa

C cozmepxaHueM ypoKa ydaliecs: 3HaKOMSTCSI Ha OCHOBE CIIETYIOIINX TOJO0KEHHH:
1. Paouoaxmuenulii 0+ pacnao

2. Paouoaxmuenwiii f- pacnad

3. Paduoaxmugnoe ¥ uznyyenue

4. [Ipasuno paouoaxmueHoeo cmeujeHus

5. o, - u ¥ usnyuenue.

IIpeanaraemsplie TAGIUIBI U CXEMBbI:

[ HDHBHI[O PAJHOAKTHBHOI'O CMCIICHHA ]

PamnoakTHBHEIH PamnoakTHBHEI [pH 7 -H3Iy9eHHHA
o -pacman P - pacmax MAacCOBOe H 3apago-

A 4 A-4 0
X - _He + 73Y. ax - e+ 24y BOe HUHCIA Apa He

MEHAKTCA — CMEIIe-
HHA HE IIPOHCXOIHT

Ha srane «TBopueckoe mpuMeHEHHE) BBHITOTHICTCS 3a1aHue u3 6J1o0ka D:
239 0 A 0, 239p,..
93Np — _je + 2,1 - _je + "5, Pu;
Z39Pu > He + 473Y - 3He + 233U.
JJIeKTPOHHBbIE Pecypchl
1. https://www.youtube.com/watch?v=b4rOkZAwcSU

2. https://www.youtube.com/watch?v=oFdR_yMKOCw

OHeHHBaﬂﬂe. I[J'[S[ OIIpeACICHUA CTCIICHU JOCTHIKCHUSA HOCTaBJ’IeHHO?VeJII/I 4YCH

MO’KHO BOCITIOJIB30BATHCA CICAYIOIINUMHA KPUTCPUAMMU. \
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KpI/ITepI/II/I OLCHHUBaHUA! O6OCH06‘(1HM€‘, pPa3viCHerRue

I ypoBenn II ypoBennb III ypoBennb IV yposenn
3arpyaHseTcs C ommbkamu B ocHOBHOM BepHO IlonmHO 1 TOYHO
O0OBSICHUTh MEXaHHU3M O0OBSICHSICT MEXaHHU3M OOBICHSIET MEXaHU3M 00BSICHICT MEXaHU3M
CaMOMPOU3BOIEHOTO CaMOMPOU3BOIEHOTO CaMOMPOU3BOIIEHOTO CaMOMPOU3BOIBLHOTO
MIpeBpaLICHUS paiio- MIpeBpAaLICHUS paIio- MpeBpanIcHUs TpeBpaIICHUS

aKTUBHOTO s7pa
OJIHOI'O XUMHYECKOI0
3JIEMEHTA B PO
JIPYyTOro XMMHYIECKOTro
JJIeMEeHTA.

aKTUBHOTO s7pa
OJIHOI'O XUMHYECKOT0
3JIEMEHTA B PO
JIPYTOro XUMHYECKOTro
JJIeMEeHTA.

PaZnoaKTUBHOIO A1pa
OJIHOT'0 XUMHUYECKOI0
JJIeMEHTa B SO
JPYroro XuMH4ECKOro
JJIeMEHTA.

pasuoaKTUBHOTO siapa
OJIHOT'O XUMHYECKOTO
3JIeMEHTa B PO
JPYToro XUMH4ECKOIo
JJIEMEHTA.

Ommb09HO
pa3biACHSET Ha
puMepax
3aKOHOMEPHOCTH 0L~ 1
B- pacmaga

PaanOaKTHBHOTO s1pa.

C IoMomIpio yIuTeNIs
pa3bsCHSET Ha
npuMepax
3aKOHOMEPHOCTH 0~ 1
B- pacmana

PaanOaKTHBHOTO s1pa.

YacTuyHO BEpHO
pa3bsicHSET Ha
puMepax
3aKOHOMEPHOCTH (.- 1
B- pacmaga

PaJIMOaKTUBHOTO s1pa.

IloHO ¥ TOYHO
pa3bsICHSET Ha
TpuMepax
3aKOHOMEPHOCTH 0. ¥
B-pacnama
panuoaKTUBHOTO sApa.

B komn1ie ypoka paboune TUCTKH COOMUPAIOTCS U JOOABISIOTCS B TOPT(OIHO YIAIITHXCSL.

1. OtBet: Bo Bpems ecTecTBEHHOTO paJOaKTUBHOIO pacmaja sSapo

YACTHUILY:

Ypox 84 / PEHHEHUE 3AJTIAY

Ha YPOKE MOKHO BBIINIOJIHUTL 3aJlaHUS U3 YIIPAKHCHUA 43

208 4 204
gsP0 = 5He + “g5PDb.

2. Otser: 239Th — 235Ra + 4He: usnyuaercs o - yacTHIA

. 133

208
84

Po ucnyckaer o-

3. Orser: '335b > 4 Se + ;,4Y — 4+ e + 133Cs: nonyuaercs aapo uesus- 133.

. 234

4. Otser: 23¢Th - 3 - 3He + 4;12Y - 3+ JHe + 232Po: nonyunnock Aapo noaoHus-222.
5. Otsert: B) 242Pu va 2%7Pu

NS




Ypok 85/ Tema: 3AKOH PAIMOAKTUBHOI'O PACITATA

1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sIICPHBIC SIBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.
2.2.1. OOBSICHSAET POJIb IIEKTPOMATHUTHOTO U SAEPHOTO B3aUMOCHCTBHIA

IMoacTanaapTsl
BO B3aHMOCBSI3aHHBIX CHCTEMaX MPUPOIBL.
2.2.2. CocTaBIsIeT U pelaeT 3a1a4r, OTHOCSIIHECS K SJIEeKTPOMATrHUTHBIM
U SIIEPHBIM B3aHMMOJICHCTBHSIM.
® Pa3pscHsIET 3aKOH ONpeIEIeHNs YHCITa HePacaBIINXCs sIep B TIFO00M
Pe3yabTaThl MOMEHT BPEMEHH.
00y4eHHs1 e CocTaBisieT U penraet rpaduuecKie 3a1a4n Ha 3aKOH PaJHOAKTHBHOTO

pacnana.

B ormimume oT OOBIMHOTO O3HAKOMIICHHS C MaTepUajoM M BONPOCAMH W3 y4deOHHKa,
MOJKHO, HAaIIOMHHUB yYall[UMCS OIIPEEICHUE BO3PAcTa apXeoIOrHYeCKUX 00pa3LioB METOIOM
panuoyTIIepOJHOTO aHAI3a M BHITIOJIHEHHOE HCCIIeJOBaHKeE MO TeMe «30Tomb», 00paTHThCS
K HUM C BOIIPOCOM:

— Jlo xaKoro mnpesena MOKHO ONPEeNIUTh BO3pacT HCTOPUUECKUX MaMATHUKOB? [Touemy?
— Ot 4ero 3aBUCHUT JJIUTEIBHOCTD XKU3HH U30TOMNOB?

OO6cyx/IeHre OTBETOB Ha STH BOMPOCH TOTOBUT MOYBY sl (pOpPMHUPOBAHMS MCCIIEI0Ba-
TENBCKOI0 BOIPOCa.

Hccaenosarenbckuii Bonpoc: Mooicno au sapanee onpedenums 3aKOHOMEPHOCHIb
UBMEHEeHUs YUCIA HEPACTIABUUXCS PAOUOAKMUBHBIX 0ep U30Monos?

Lenpo nccnenoBanus, TaHHOTO B 0s10ke B yueOHMKa, SIBISICTCS IPUBEICHNE YIAIIUXCS K
BBIBOJY, YTO YHCIIO 6yMa)KHI)IX IBCTHBIX JINCTOYKOB YMEHBIIACTCA IMOYTH B FeOMeTpH‘ICCKOﬁ
nporpeccud. XOTs 3TOT MPOLECC MPOCIEKUBACTCS HE TOYHO, HO Y ydaluxcs GopMUpyeTcs
IpeaCTaBICHUE O TOM, B KAKOM HAITPpaBJICHUN OH IPOUCXOJUT. I/ICCHGZIOBaHI/IC JIy41I€ BBIITOJI-
HUTH B rpynnax. Tabnuua, ykazaHHas B yueOHUKe, IEPEHOCUTCS B paboYKe JIMCTKH U 3ar1oJl-
HAETCS KaXKIO0W TPYMIOH.

YunTens B KOPOTKOE BpeMsi 3HAKOMHTCSI ¢ paboTaMu rpymil. Pe3ynbTarsl, MoiydeHHbIe
IpyINaMu, €CTECTBEHHO, OyIyT OTIMYAThCS. DTH Pe3yIbTaThl MOXKHO OTMETHTH Ha JIOCKE B
cleyromiei Tadime:

Yucno onbIToB 0 1 5 3 4 5

I'pynnst

Pesynbratel 1 rpynnst 100
Pesynbratel 2 rpynnst 100
Pe3ynbTaThl 3 rpynmst 100
Pesynpratet 4 rpynmsl 100
Pesynprate! 5 rpynmsl 100
CpenHsist OLICHKA 100

SIcHO, 4TO YeM OOJIbILE YKHCIIO IPYII, TEM IOJyYSHHbIE CPEAHUE 3HAUSHHS OJIMKE K 3aKO-
HOMEPHOCTH YMEHBIICHHS 10 TeOMETpHUECKON nporpeccud. [1oaToMy dncio rpymnm mo Bo3-
MOXKHOCTH ClIe[lyeT YBEIMYUTh. 3aBEPIIUTh HCCIEIOBAaHUE MOXKHO 00CYXKIEHHEM OTBeTa H
BOIIPOC:

e K kxakoMmy BBIBOJy NpPHUBEIO Bac HCCIIEAOBAaHHE: Kakas 3aKOHOMep6TL Bb
M3MEHEHHH YHCNIA 3aKpallleHHbBIX JIUCTKOB?

O3HaKOMMBIINCH C TEOPETHYECKUMH CBEJCHUSMHU M3 YUeOHUKA, YU
OTBeYasl Ha CIEAYIOIINE BOIPOCHI:

— Kax MOXHO onpenenuTs 9icio sep, MogBepTInXcs
— Kakasg 3akOHOMEpHOCTH CYIIECTBYET MEXIy HHC
HepacnaBImuxcs saep?
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— YT0 noapa3zyMeBaeTCs MO/ CIOBOCOUYETAHUEM IIEPHOJ MoIypacnanga»?

[ocne oOcyxneHHsT STHX BOIMPOCOB MOXKHO IPOBECTH 00OOLICHUE C ITOMOIIBIO BOIIPOCOB,
OXBaTBIBAIOIINX OCHOBHOE COAEP:KaHUE YPOKa.

C conepxaHueM ypoKa ydaliecs 3HaKOMSTCS Ha OCHOBE CIETYIOIUX ON0XKEHUI:

1. 3aK0H paiMOAaKTUBHOIO pacHajaa

2. [lepron momypacnana

Ipu poBenerny 0000IIEHIMI MOXKHO BOCTIONB30BaThCS NPUBEAEHHBIMY TAOIHIIAMH H CXEMaMU.
Ipeanaraemple TadIUUBI ©

n Uneno HepacTARIIHXCH . A
CXeMBbI: atep {Pﬁ:{uonkrl[mm:} l Tlepuo

1 N a1po nomypacnaza
21.]'[5{ TBOPYCCKOTr0 IMPUMEHCHUA Ny=—t
MPUOOPETEHHBIX 3HAHUH y4YH- 2 if ) [
TCIIb nopydact yqamumcs 3 —— ‘{ A e

BBINOJTHEHHUE 3a/1aHUs U3 0JI0Ka $
D yueOHuka wim mpeaiaraer : ﬂ<

Ipyryo, Ooiee Teaecoodpas- Ne="3=5 —
HYIO Ha ero ycMoTpeHnue. Pemre-

HUE 3aJadqd W TIOCTPOCHHE COOTBETCTBYIOMIETO TpaduKa OCYIIECTBISIOTCS
MIPUBEIEHHOTO 00pas3Ia.

JAuddepenunpoBannoe o0ydeHue. YUEHHUKAM C BBICOKUMH pPe3yJbTaTaMH OOydYeHHS
MOXXHO OOIIOJIHUTECIIBHO OaTh OAHO U3 3TUX 3a21aH1/1171:

1. 3amaua. Ilepuon nonypacnana usorona paaus-226 pasen 1600 ner. BeiBequre dhopmyty
JUTSL BBIYMCIICHWST Ymclia He pacnaBmmxcs siaep depes 400 m 800 net, ecnm HavanbHOE
3Ha4YEHHE PaJANOAKTHBHBIX SJEp MPUHATH 32 No.

2. CocraBbTe M pelINTE 3a7ady Ha 3aKOH PaJMOaKTHBHOIO pacmaja (MOXKHO UCIIOIb30BaTh
MIEPUOJ NOTypacaia pa3IMYHbIX U30TOIIOB).

Ha OCHOBEC

1. hitp://musabiqge.edu.az/index.php?option=com_mtree&task=att download&link id=24
2. https://'www.youtube.com/watch?v=WAsmY4ocWSA

OHeHHBaHHe. I[J'IS[ OMpeACICHUA CTCIICHNU JOCTUKCHUA IMOCTaBJICHHOM e 06yqu1/1;I
MOXKHO BOCITIOJIb30BATHCA CICAYIOIUMUA KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHUSA: pA3biCHEeHUe, peulerue 3a0ay

I yposenn

II yposenn

III yposenn

IV yposenn

3arpyaHseTcs
Pa3bSICHUATD 3aKOH
OTIpe/IeTICHHUs YhCiIa
HepacnaBLIAXCS SACP
B JII000H MOMEHT

Jomnyckaet ommoKw,
Pa3bsICHSSA 3aKOH
OTIpeeNeH s Jrcia
HepacHaBIINXCS saep
B JII000H MOMEHT

B ocHOBHOM BepHO
Pa3BACHSCT 3aKOH
OTIpeeNeHH s Jrcia
HepacHaBIINXCS saep
B JII000H MOMEHT

IlomHOCTBIO U TOYHO
Pa3bsICHAET 3aKOH
onpezeNeH s yucia
HepacnaBIIUXCcs saep
B J11000I1 MOMEHT

rpaduueckue 3agaun
Ha 3aKOH
pasuoaKTUBHOTO
pacnaza.

rpadudeckne 3agaun
Ha 3aKOH PaJHOaKTHB-
HOTO pacmaja, Ho B
OCHOBHOM BEPHO
pelaeT ux.

pemraeT rpadudeckue
3371241 Ha 3aKOH
PaznoaKTUBHOTO
pacnaja.

BpeMeHl/I. BpeMeHH. BpeMeHH. BpeMeHH.
He moxeT coctaBuTh He moxet camoc- CocraBiser 4 B CocraBiser u
U PelInTh TOSITEJILHO COCTABUTH | OCHOBHOM BEPHO MPaBHJIBHO pelaeT

rpadudeckue 3agaun
HAa 3aKOH
PaznoaKTUBHOTO

paggha.

B komn11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABISIOTCS B TIOPT,
Jomannnee 3axanue. [IoaroToBka AnarpaMMbl U TaOJIUIBL, COOTBET
NoJTypacmaga Kakoro-iImoo H30ToMa ¢ U3BECTHBIM MIEPHOIOM IT




Ypok 86/ Tema: HEKOTOPBIE ®U3SUYECKHUE BEJIMYUHDLI B
ATOMHO-AJEPHBIX ABJEHUAX U UX EIMHUILLBI
N3MEPEHUSA

3.1.2. OnpenenseT 3aBUCIMOCTh MEXIy HU3NUECKIMHU BeTHIHHAMH,
HoacranaapTol XapaKTePHU3yIOMIUMHU 3JeKTPOMAarHUTHbIE (MATHUTHBIE U CBETOBEIE),
AQTOMHBIC U SIICPHBIC SBIICHHS.
e Pa3psCHsET 3aKOH NMPONOPLIMOHATFHOCTH MacChl M SHEPTHU CHCTEMBI
PesyabTaThl YaCTHII.
00y4eHHs1 e OmpenenseT B3aNMOCBI3b MEXIY HEKOTOPEIMH (PU3NIECKUMH
BEIMYUHAMH, XapaKTePU3YIOLIMMU aTOMHbIE U SJICPHbIC SIBICHUSL.

Vpok pekoMeHIyeTCsl HayaTh C CO3/IaHUSl BHYTPUIIPEAMETHON MUHTErpaluu. Tak, MOXHO
BCIIOMHUTH KaK0oe-TH00 (pU3HUYECKOE SIBIICHHE, BETUUYHUHBI, XapaKTCPU3YIOIIHNE 3TO SBJICHUC, U
eMHUIIBI U3MepeHust 5Tux BenuunH B CU u mpoBecTu «uHTEepBbIO». Hampumep, Bompoch
MOYKHO BBICTPOUTB B CIEAYIOIIEM HallpaBICHUU:

— C BenuYMHAMH DHEPIUs, Macca, pacCTOSHUE Bbl 3HAKOMBI M3 MexaHMKH. Kakwue
COOTHOIIICHUS MEXKITy STHMHU BEIIMYHMHAMHE BBl IOMHHTE?

— MOXHO ¥ 3aMEHUTH CIUHUILY H3MEPEHHS (PH3UUECKON BEIMYUHBI APYTUMH CIHHATIAMI?
[Touemy BO3HHKAET TaKast HEOOXOAUMOCTE?

UccienoBaresibCKuii BONPoc: Kaxumu @uzuueckumu 8eIuUHAMU XAPAKMEPUZYVIOMCSL
amomHuvle u s0ephbvle A8NeHUs?

HccnenoBanne «CKOJBKUM aTOMHBIM €TUHUIIAM MacChl paBeH | kr» u3 6Jioka B BbImo-
HSICTCsI HEOOJIBIIIMMY TPYTIIaMH. Y YUTEIh KOHTPOJIUPYET PadOTy TPYII U TaM, TIc BO3HHKACT
HE00XOMMOCTh, IIOMOTAET UM B YIPOIICHUH MaTeMaTHYeCKUX BbramcieHuit. [locie 3aBep-
[ICHUS PaOOTHI TPYIII MPOBOAUTCS 00CYKICHUE €€ PE3yIbTATOB:
< = W = 1,6605402 - 10~2kr.

MOJIb

1
Pemenne: 1 a.e. M. = — =
Ny kMo 6,0221367-102

1kr = la.emMm. 60221367 - 1026
= 1,6605402 - 10-27 = a.e.M.

YueOHbIl MaTepuan B 010ke C qaH KOPOTKO M SICHO, ITOTOMY yYaIllUECs] MOTYT CaMOCTOSI-
TEJNBHO 03HAKOMHTHCS C HUM. Y YUTEIh MOXKET 00paTUTh HX BHUMAaHHUC HA BA)KHBIC MOMCHTHI
CJICIYIOIMU BOIIPOCAMH:

o Kak BEIpa)kaeTcsi 3aKOHOMEpPHAs CBSI3b MEXKITy MacCOW M dHEpruci?

e B kakux eauHHIIaX yI00HO BhIpaXKaTh SHEPTHIO TPH AaTOMHBIX M sIEpHBIX siBieHnsnx? Kak
9Ta eIUHUIA CBsI3aHA C eAnHUIeH n3mepenus sHepruu B CU mxoynem?

C cozepxaHueM ypoKa ydaluecs 3HaKOMSITCSI HA OCHOBE CIISIYIOIIUX MOJ0KEHHH:

1. @usuueckue genuuunbl U eOUHUYbL UX USMEPEHUS

2. Amomnasn eOuHuya mMaccol

3. Usmepenue Onunvl 6 AaMOMHbIX U AOEPHBIX ABTEHUSIX

4. Ces3b MedicOy dHepeuell U MAcCol 8 AMOMHBIX U OEPHLIX SENCHUSX

5. Eounuya snepeuu M>B
Ipeanaraemplie Taduubl 1 cxembl. Moaudukanms tTadbauisl 3X3Y. 3xeck BakHO: cTafide
«Xo4dy 3HaTB» JOMKEH CTOSTh TPEThUM, MOTOMY YTO HOBBIE CBEGEIA TQUBO

BO3HMKHOBEHMIO HOBBIX BonpocoB. Hampumep:
— Kaxkue emé BenrmauHbI XapaKTepU3YIOT ATOMHBIC U SIICPHBIC SBICHUA?
— B xakux eguHUIIAX OHU H3MEPSIOTCS?
Kaka SI3b

— [Touemy sHEpTUs CHCTEMBI ITPSAMO POMOPIHNOHAIBHA ET0 Mal
— JI7nst yero mpu U3MEPEHUSX SHEPTHH HCIOIb3YeTCs OCTh C ?

CBETOM M aTOMOM?
V



OTH U Ipyrue BOMPOCH MOTYT OBITh OOCY)KICHBI HA BHEKJIACCHBIX 3aHATHSIX, WIH MOXHO
COOOIIUTP YYaIIMMCsl, YTO CBEJICHHUs 00 3TOM OYIyT NMpeJCTaBlICHbI B CTAPUIMX Kiaccax.
dusnyeckas BeIMYNHA 3Haro Xouy 3HaTh VY3Han
Paccrosiune
Macca
OHeprus

Paccrogmie Macca SHepria

Jnst TBOpYECKOTO IPUMEHEHHSI IPHOOPETCHHBIX 3HAHUH BBITIOJIHACTCS 33aHue 13 0.10ka D
y4eOHHUKa, WM MPEATI0KEHHOE YUIUTENIeM OJHOTUIIHOE 3aaHue:

— Ilouemy enuHUIBI M3MEPEHHS HEKOTOPHIX M3BECTHBIX BaM BEIWYHMH Ha aTOMHOM yPOBHE
n3MeHeHbI? COCTaBbTE M PEIINTE 3a/1a9y HAa U3MEHEHHE SHEPTUH YaCTHUIIBI IPH N3MEHEHUH €€

MaccChI.

DJIEeKTPOHHBIE PECypChI
1. http://musabiqe.edu.az/index.php?option=com_mtree&task=att_download&link _id=24
2. https://www.youtube.com/watch?v=WAsmY4ocWSA

OuennBanmne. {715 onpeaeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeIH 00y4eHHs
MO>KHO BOCIIOJIB30BaThCs CIEAYIOIUMH KPUTEPHUIMU.
Kpurepun oneHUBaHUS: pasvicHeHue, onpedeieHue

I ypoBenn II ypoBenn III ypoBenn IV ypoBenn
3arpyaHseTcs [ToBepxHOCTHO B ocHOBHOM BepHO Tlonpo6Ho 1 BepHO
OOBSICHUTD 3aKOH OOBSICHSET 3aKOH 0OBSCHSIET 3aKOH Pa3bACHSAET 3aKOH
MPOMOPLUUOHANBHOCTH | MPONOPLUOHATBHOCTH | MPOMOPIMOHATBHOCTH | MPOMOPIHOHAILHOCTH

MacCChbl 1 DHEPIruu
CHUCTEMBbI YaCTHII.

MacCChl 1 DHEPIruu
CHUCTEMBbI YaCTHUII.

MacCcChl U SHEPTrUU
CHUCTEMBbI YaCTHII.

MacCChbl ¥ DHEPIrun
CHUCTCMBI YaCTHII.

C moMonIpio yInuTems
olpeieNseT B3auMO-
CBSI3b MEXK/LY HEKO-
TOPBIMH (PU3HIECKAMU
BEIMYHHAMH, XapaKTe-
PHU3YIOIIMH aTOMHBIE
U s,ICPHBIC SIBICHUSL.

OmnpenensieT TOIBKO
YacTh B3aMMOCBsI3eil
MEKIy HEKOTOPBIMU
(bU3HUECKIMU
BEJINYUHAMH, XapaKTe-
PH3YIOIIHMMH aTOMHBIC
U siIEpHBIC SBICHHS.

B ocHOBHOM BepHO
OIpeesieT B3auMo-
CBSA3b MEXKY HEKO-
TOPBIMU (PU3UIECKUMHU
BEJIMYMHAMHU, XapaKTe-
PH3YIOIIMHU aTOMHBIE
U sIIEPHBIE SIBICHHS.

Bepno onpenenser
B3aUMOCBS3b MEXKIY
HEKOTOPBIMH (H3H-
YECKUMH BEITHYNHAMH,
XapaKTepH3yIOMIMHI
aTOMHBIC U sIePHbIE
SIBJICHUS.

B koHI1e ypoka pabouue JIUCTKH COOMPAIOTCS U JOOABISIIOTCS B HOPT(HOIHNO yUAITHXCH.
Jomamnee 3axanue. [IoAroTOBUTH NPE3EHTALMIO IO TEME:
«["ennanbHbIi yu€HbIit XX Beka — Anp0epT DHHIITEHHY.

m, =9,11-1073%kr =

1,67 - 107%7kr =

Ypox 87/ PEHHEHUE 3ATAY

Ha ypoke MOKHO BBINOTHUTE 3aJaHHUs U3 YIPaKHEHUs 4.4:
1. OtBeT: Tak kKak 1 Kr = 6,0221367 - 10%% a.e. m.

9,11 -1073kr
1kr

1,67-10727k
1kr

-6,0221367 - 10%%a.e. M. =
54,861665 - 10~%a.e. M. = 0,0005486
L. 6,0221367 - 1026
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2. Jlano Pemenne
r=1¢m = 107 15m, (a,)°
q,=e=1,6-10"1Kn, F=k=3
k= =9-10° v
T ame, Kn2
F-?
Boruncnenue
F=9-10° (1610 0) H-w? K 2,3-10%H
- (10—15)2 Knz-m2 ~ 7 '
3. lano Pemenue
Tgn = 3,8 fienp, No
N=—,
Ny 3
W =4, 2T
t—2 No _ %
i N
Berancnenue
t —t t
4 =2T 22 =238pemp 52 =—\
3,8 neHnb
t=2-3,8 neup = 7,6 JieHb.
4. OtBerT: ! ; 1.
4’8
5. Jano Perienue
Am = 1la.e.m.= 1,6605 - 10~ 27kr, [Ipu n3MeHEHUU MaCcChl CUCTEMBI YaCTHI HAa KX YO

1 a.e.M. e€ BHYTpeHHsIS PHeprus nu3Mensercs Ha 931,5
M»5B, nosTomy npu U3MEHEHHH MacChl CHCTEMBI Ha
AE-? 25 a.e.M. €€ BHYTPEHHs SHEPris U3MEHUTCS Ha

AE = 25-931,5 M3B.

Brrunciaenue

M
c=2,9979- 108 P

AE = 25-931,5 MaB = 2328,5 MsB.
Ortger: [Ipu M13MEeHEHHN MacChl CUCTEMBI YacTHIl Ha 25 MaB e€ BHyTpeHHSS SHEPTusl U3MEHUTCS Ha
2328,5 MaB.

6. OtBer: 4X —» 3-3He + 2+ _Je + 4;12y.

Vpox 88 / Tema: DHEPTHUSI CBSI3U SIJIEP.
JTE®EKT MACC

1.1.1. Pa3zbsicHsIET 2IIEKTPOMAarHUTHBIE (MATHUTHEIE, CBETOBEIE), aTOMHEIE
U SICPHBIC SBJICHHS, IPUIUHBI X BO3HUKHOBEHUS.

IoacranmapTol . .
2.2.1. OOBSCHSET POJb IIEKTPOMATHUTHOTO U SJICPHOTO B3aMMOICHCTBHIA
BO B3aMMOCBSI3aHHBIX CHCTEMaX MPUPOJIBL.
® Pa3psCHSIET MOHATHE «IEPEKT MacC).

Pe3yabTaThl ® BrrunciisieT MUHEMAITEHYIO SHEPTHIO, HEOOXOAUMYIO JIJISI ITOITHOTO

00y4eHust pacIIerIeHus Sapa Ha OTAEIbHBIC HyKJIOHBI — SHEPTH

® OOBsICHSET PU3NIECKUI CMBICT yIeTBHON SHEPIHH C

ConepixkaHue TeMbl CUNTACTCS TPYAHBIM [Tl yCBOCHHUS U TpeOyeT@oJIb
BoeHue. [ToaToMy MOTHBAIHIO 1ENIECO00pPa3HO OCYIIECTBUTh
0s10Ke A yucOHMKa. Bormpocs! 13 yueOHHKa MOYKHO JOTIQIHUTH
— MOKHO ¥ 3aJTUTh B 3-JIUTPOBYIO OaHKY 4 JIUTPa MOJI



[IpeamonoxeHust ydamuxcsi BBICIYIIMBAIOTCS U (OPMHUPYETCS HCCIEAOBATEIbCKUH
BOIIPOC.

HUccienoBareiibekuii Bonpoc: Moowcem i macca s0pa Omaudamscs On CyMmbl MAcCC
CcOCmMagnAwuUx e2o vacmuy?

Yuurenb AETUT KIacc HA TPYIIBI W MOpPydYaeT UM BBITIOTHEHHUE 3alaHus U3 0joka B
yueOHuKka mox HasBanuem «OmpenenuM wmaccy sapa». VcciemoBaHHE COCTOMT W3
OIpeIeTICHUSI MACC CMOJICITHPOBAHHOTO SIIpa M COCTABIISIOIIUX €r0 «4aACTUI U KX CPABHEHHUS.
VYuyaruecs BBISICHSIOT, YTO Macca «sIpa» paBHA CyMME MacC IIPOTOHOBY» U «HEHTPOHOBY.

Ha cnenyromem stame Tpymmbl OCYIIECTBISIOT «aKTHBHO UYTEHHE» TEOPETHUECKOTO
Marepuana. B pabote Haz npe3eHTalusIME FPYIIIaM COBETYETCsl 00paTUTh 0c000€ BHUMaHUE
Ha ciefytomue haKThl:

- Macca sdpa 6cezd0a menbiie CyMMblL MACC COCMABTAIOWUX €20 HYKIOHOG (NPOMOHO8 U
netimponos): My < Zmy, + Nm,.

- Pasnuya mesncdy cyMmMoll Macc HYKIOHO8 U MACCOU 10pd, COCMOAue20 U3 Imux HyKIOHOS,
nasvieaemcs oegpekmom macc: Am = Zmy, + Nm, — My.

- Ilpu o6pazosanuu s0pa u3 OmMOENbHLIX HYKIOHOG IHepeUsi dMOU CUCHEMbl HYKIOHOG
yMenvuiaemces na eeaudury sHepzuu céasu: E, = AE = Amc?

- DHepausi ces3u, NPUX00AWAACS Ha OOUH HYKIIOH, HA3bI6AEMC Sl YOeNbHOU dHepauell CEA3U.
E
CB

o
- I'pagux 3asucumocmu yoenvHoll SHepaull céa3u OM YUCAa HYKIOHOS.

Mab

WyKaon

50 100 150 200 A
Maccosae vucie amama

Ha osrame TBOpYecKOro NpHMEHEHHs ydalluecs BBINOJHAIOT 3agaHus u3 6Joka D
yueOHHKA [IPU HEMTOCPEACTBEHHOM YYaCTHU YUUTEIIS:
3anaua. Beruncnute gedekT Mace ¥ SHEPTHIO CBA3M siapa sHe.
Pemenne: Am = Zm;, + Nmy, — May,, E, = [Zmy + Nm,, — M,] - 931,5 MaB.
Am = (2-1,0072765 + 2-1,008665 — 4,002603) a.e. m. =
= (2,014553 + 2,01733 — 4,002603) a.e.M. = 0,02928 a.e. m.
E. =0,02928-931,5 M3B = 27,27432 M3B.
JJIEeKTPOHHBIE PecypChI

1. https://www.youtube.com/watch?v=mBdVK4cqiFs
2. https://www.youtube.com/watch?v=S4bWMhdz5yE &
OuennBanue. /{151 onpeeneHus CTeNeHN JOCTHKCHUS n(qoﬁ 00VEEHHUS

MO’KHO BOCITIOJIB30BAaTLCA CICAYIOIIUMHA KPUTCPUAMHU.

B



KpHTepI/IH OLICHUBAHUSA pA3bsCHEeHUe, 8blYUCIICHUS, obwscHeHue

I ypoBenn

II ypoBenn

III ypoBenn

IV yposenn

3arpyaHseTcs
Pa3bSCHUTD MOHATHE
«aeexT Macey.

C omubxaMu
Pa3bACHSET MOHATHE
«aedeKT Macey.

B ocHOBHOM BepHO
Pa3bACHSET MOHATHE
«meexT Macoy.

IlomHOCTBIO
Pa3bsICHSET NOHATHE
«aedeKT Macey.

3aTpyaHAETCS BHIYUC-
JIUTh MUHUMAJIBHY IO
SHEPrulo, He0OX0Iu-
MYIO JUISl TOJTHOTO
paclIeIIeHust sApa Ha
OT/ZENbHbIe HyKIOHBI—
SHEPTHUIO CBSI3H S/Ipa.

C omunOKamMH BbI-
YHCISIET MUHUMAJIBHY IO
SHEPTUIo, He0OX01-
MYIO JUIS [IOJTHOTO
paclerieHus sapa Ha
OT/IeJIbHBIC HYKJIOHBI -
SHEPTHUIO CBS3H S/Ipa.

B ocHOBHOM BepHO
BEIYHCIISIET MUHAMAJIb-
HYIO 9HEpruto, HeoOxo-
JHMMYIO JUIS TIOJTHOTO
pacIIeruIeHus spa Ha
OT/IeNIbHBIC HYKJIOHBI-
SHEPIHIO CBS3U SIpa.

BepHo BbIUHCIISIET
MHUHUMAJILHYIO SHEp-
THI0, HEOOXOTUMYO
JUTSE TIOJTHOT'O PaCIien-
JIEHUS siIpa Ha OT/IEb-
HBIE HYKJIOHBI — DHEP-
THIO CBSI3H sIIpa.

OmrboYHO 0OBACHIET
(U3MYECKHIA CMBICIT
YZAENbHOU 3Hepruu
CBSI3H si/Ipa.

3arpyaaseTcs: 00bsc-
HUTH pusnuecknit
CMBICIT YJIEJIbHOM

OHEPIr'uu CBA3U AJpa.

B ocHOBHOM BepHO
0OBSCHSICT PU3NIECKHUI
CMBICJT YIEIBbHOM
OHEPIr'Uuu CBA3U sAJpa.

IonpobHO 00BsACHIET
(U3UYECKHIA CMBICIT
YZAENbHOU 3HEpruu
CBSI3M s7ApA.

B KOHIIC YpOKa pa60qne JIMCTKH c06npa}0Tcx n HO6aBJI$IIOTC$I B HOpT(I)OJ'II/IO yJdamumxcs.

Ypok 89/ Tema: AAEPHBIE PEAKIIUN

2.2.1. OOBSICHSIET POJIb IMEKTPOMATHUTHOTO U SIEPHOTO B3aNMOICHCTBHI
BO B3aMMOCBSI3aHHBIX CUCTEMaX IPHUPOJIBL.
2.2.2. CocTaBiseT U pemaer 3a1a4i, OTHOCSIIHECS K 3IeKTPOMATrHUTHBIM
U A1€PHBIM B3aHUMOJICHCTBHSM.

oacranaapTol

Pe3yabTaTbl
00yueHuUs1

® 3anuchIBacT pCaKu UBMEHECHUS aTOMHBIX A1€p IMpH B3aUMOJICHCTBUH
HX C DJIEMEHTAPHBIMHU YaCTHLIAMU WU APYT C APYT'OM.

e CocraBIisieT u peHIacT Ka4C€CTBECHHBIC 3a/la4X Ha 3aKOH COXPAaHCHUA
MacCOBOI'0O U 3apsAJ0OBOI'O YMUCEJI aTOMHOTI'O sApa.

Ortan MOTHBALIMH LIEI€CO00pa3HO HAYaTh C HAYYHO-HCTOPHUYECKUX CBEICHHUN U3 0JI0Ka A
yueOHuKa. s 00CyKISHHS 3TOT0 MaTeprala JIydIle BOCTIONB30BaThCs BOIPOCAMH B KOHIIE
TEKCTa.

HccaenoBarenbekuii Bonpoc: Ymo moscem npouzotimu npu 83aumo0eiucmeuit amomHo-
20 A0paA € pA3TUUHBIMU 3APANCEHHBIMYU Yacmuyamu?

Bo Bpems uccieoBaHMs yJalIuecsi CaMOCTOATENIFHO 3HAKOMSITCS ¢ TEKCTOM O MEPBOi
SIIEPHOM peakIy M CaMOW peakiueid. 3areM pa3OuparoT ciiydai, Korjaa mocie oomoapau-
posku 27Al neiitponamu usiyudaercs o-dactuna (5He) u nosyuaercs Hosoe saapo Y. Pemra-
eTcsl 33/1a4a, B KOTOPOH ONpeeNsitoTCs MACCOBOE | 3apsZI0BOE YHUCIIa OTyYeHHOT O sipa Y:

27AL+ in > 3INa + 4He, Z=11, A=24.

Pemenne 3amaun menecooOpa3HO OCYIIECTBUTH B HEOOJBIIUX TPyMIax. 3aJaHue MOXKHO
BEINIOJTHUATE 1 MeToioM 3X3Y. 3aBepIIuB HCcIe0BaHNE, MOXKHO OOCYANUTE €T0 Pe3yIIbTATHI
TOMOIIBIO BOTIPOCOB M3 yueOHUKa. J{JIs1 3TOM 1esT MOYKHO BOCIIOJIB30BATHCS U CICIYIO
BOIIPOCAMHU: }

— YeM oTnuvaeTcs siepHas Peakius OT XUMUYECKOH peakimun?
— OT uero 3aBUCHT MPOAYKIHS, 00pasyromascs B pe3yJsibTare saepH

3areM TIpynmbl 3HAKOMSATCA C TeKCToM u3 Oiaoka C
(pa3nenenueM Tekcra Ha yactn). Kakmas rpymma sk
COOTBETCTBYIOIIEH OJHOMY M3 TIOJIOKEHHWH OCHOBHO
rpymmnax paboTa ¢ TEKCTOM U HCCIICI0BAHNG@BABEPIIAI0

0

pea V¢



C conepxaHueM ypoka ydaliecs 3HaKOMSITCS Ha OCHOBE CJETYIOIUX HOT0XKEHUI:
1. Aoepnas peaxyus

2. Bombapoupoexa uzomonog yacmuyamu

3. Vcxkopumenv anemenmaphuix uacmuy

4. 3axon coxpaneHus Macco8o2o u 3aps006020 YUCeL amoMHO20 A0pa
IIpenaaraemMblie TaGANIBI M CXEMBI:

ANEPHAS PEAKIIUA

[‘-Iacmua] B3aHM011eI7ICTBHe> Slnpo I DHeprus > | Hogoe st1po

Ha stane TBOpYeCKOTO MPUMEHEHSI YUAIIAECs 3aBEPIIAOT SACPHBIC PCaKIIUH, TAaHHEIC B
0m0ke D yucOHmKA:

YN + gn > 1¢C + 1H;
200Hg + 4He - '38T1 + 3He + 2in + _Se.

DJIEeKTPOHHBIE PeCypChI
1. https://www.youtube.com/watch?v=mBdVK4cqiFs
2. https://www.youtube.com/watch?v=S4bWMhdz5yE

OHeHI/IBaHHe. I[J'Iﬂ ONpeACICHUA CTCIICHU JOCTUKCHUA MOCTaBJICHHOMN eian 06yqu1/1;I
MOXKHO BOCITIOJIb30BATHCA CICAYIOIUMUA KPUTCPUAMU.

KpI/ITepI/II/I OLICHUBAHUSA HaAnucarnue peakyuu, peuieHue 3a0ay

I yposenn

II yposenn

III yposenn

IV yposenn

OmunboYHO 3aIUCHI-
BAaeT peaKiuu
HM3MEHEHUS aTOMHBIX
siZiep TIPH B3aHMO-
TIEMCTBHUM UX C dJIe-
MEHTapHBIMH YaCTH-
[@MH HJIH JPYT C
JPYTOM.

Hertouno 3anuceiBaeT
peakuuyu U3MEeHEeHUs
ATOMHBIX sIJIep TPH
B3aUMOJICHCTBUU UX C
3JIEMEHTapHBIMHU
YacTULIAMU WIH APYT
C IPYTOM.

B ocHOBHOM BepHO
3aIHUChIBACT PEAKIIUU
H3MEHEHUS aTOMHBIX
sanep npu
B3aHUMOJIEHCTBUM UX C
3JIEMEHTapHBIMU
YacTUIIaMH WIH APYT
C IPYTOM.

Bepno 3anuceiBaer
peakuuyu U3MEeHEeHUs
ATOMHBIX sIJIep TPH
B3aUMOJICHCTBUU UX C
3JIEMEHTapHBIMU
YacTULIAaMU WIH APYT
C IPYTOM.

3arpyaHsaeTcs
COCTaBHTh U PELINTh
Ka4eCTBEHHBIE 3a1a4n
Ha 3aKOH COXpaHEeHUs
MaccoBOIo U
3apsI0BOTO YHCEIT
aTOMHOTO S7Ipa.

C omubkamMu
COCTABJISIET U PEIIAET
KaueCTBEHHBIE 3a1a4K
Ha 3aKOH COXPaHCHUSI
MaccoBOTO U
3aps/I0BOTO YHCENT
ATOMHOTO si/Ipa.

B 0CHOBHOM BEpHO
COCTaBJIACT M peniaer
Ka4eCTBEHHbIE 331a4n
Ha 3aKOH COXPaHEeHHMSI
MaccoBOTO H
3apsIIOBOLO YHCE
aTOMHO a.

Bepﬂo COCTABIISIET

B koHIIe ypoka pabouue JIUCTKH COOMPAIOTCS U T00aBII

1

HOPT




Ypox 90 / PEHHEHHUE 3AJTAY

Ha ypoxe MOKHO BBITIOJHUTD 331aHUS U3 YIPaKHEHUS 4.5

1. Jano Pemenue

Mssp, = 559355a.e.M, = %,

my = 1,0072765 a.e. M., E = [Zmy + Nm, — M,] - 931,5 MaB,

m, = 1,008665 a.e.m., [Zmy + Nm,, — M,] - 931,5 MaB

=7 &€= A .
Brruncnenus

[Zmy + Nm,, — M,] - 9315 MaB _

A
_ (26-1,0072765 + 30 - 1,008665 — 55,9355)a.e.Mm. 931,5MaB

56 HYKJIOH
0,513639 - 931,5 MaB MsB
= = 8,544 ——.
56 HYKJIOH HYKJIOH
2. Otgetr: Amszy = 0,0085445 a.e.M.; E; = 0,0085445 - 931,5 MaB = 7,9592 MaB;
7,9592 MaB MsB
e=—-——=2,6531 .
3 HYyKJIOH HYKJIOH
3. OtBer:
1) 3Be + 3He — 2C + in 2)25Mq + }H — 22Na + 3He
3) SSMn+iH > 53Fe+in AU+ in - PRb+3-in+ 1ics
4. Otser:
1) '§0 + 1H — "§F + 4n 2) $3AL + 3He — 39Si + 1H

3)3%Fe + 2H > 3tMn + 3He 4) 233U + {n—> 33Sr + 2 in + 133Xe

VYpok 91/ Tema: JEJJEHUE AAEP YPAHA

1.1.1. Pa3zbsicHsIET 2IIEKTPOMAarHUTHBIE (MATHUTHEIE, CBETOBEIE), aTOMHEIE
U SICPHBIE SBJICHHS, IPUYUHBI IX BO3HUKHOBEHUS.

MoacranaapTol
: ap 1.1.4. Pa3bscHsieT COOpaHHYIO HHPOPMAIIHIO O 3aKOHOMEPHOCTSX JJIEK-
TPOMAarHUTHBIX (MarHUTHBIX, CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHHUH.
Pe3yabTaThl o OOBSACHSIET MEXaHU3M B3aHMOJICHCTBUS sIIpa ypaHa ¢ HEUTPOHAMH.
o0y4eHnust © 3anuchIBaeT pa3InUHbIE PEAKIUK JEJICHUS sSApa ypaHa.

MoTuBanust MOKeT OBITh CO3JaHa Ha OCHOBE TEKCTa U IIOCIIEAYIONX BOIIPOCOB U3 0J10Ka
A yueOHMKa. BBIABUHYTBIE ydYalIMMHCS HPEANOIOKEHHS OTMEUAIOTCS Ha JOCKE, 3aTeM
(bopMupyeTcst HcclleI0BAaTENbCKHI BOIIPOC.

HccenenoBarenncknii Bompoc: Kaxoe ssnenue, conpogodxcoaroujee 63aumooeicmeue
A0pa ypana ¢ HeumpoHamu, CIMano HeOHCUOAHHBIM O/ YUEHbIX?

Cpa3y JKC ydaluecs ACIATCA Ha rPyHIibl U HAYUHAKOT BBIOJHATL UCCIICJOBAHUC U3 OK
B y‘IeGHI/IKa. HCHOJ’IIBYSI 3aKOH COXpPAaHCHUS MACCOBOI'0 U 3apﬂI[OBOF(?HC6JI A0€ 1
peakiugXx, ydaliuecs AOMUCBIBAIOT PCAKIUIO ACJICHUA YpaHa U HAa PUCYHKE B ypaBH

25U + fn - 235U - $2Kr + '4tBa + 3}n.

B
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T. 235 1 "'ﬁn
':;nﬂ

VYyamuecs, MOKHO CKa3aTh, HE BUAT HUYETO HEOOBIYHOTO B ATUX SIIEPHBIX PEaKIUAX, HO
ZIBa BOIIPOCA, ITOCTABJICHHBIC NPH OOCYXKICHHH, 3aCTaBIIAIOT MX 3aIyMaThCi M BEIIBHHYTbH
HOBBIE MIPEIIOJIOKEHHS.

VYuaurens mopyyaer rpyniamM BHUIMATEIbHO 03HAKOMUTBCS ¢ TEOPETHISCKUM MATEepHaIoM
3 0a0oka C yyeOHUKA M TOATOTOBUTHCS K IPE3CHTALMH. YYalIUMCS PEKOMEHIYETCs Ipu
MOATOTOBKE IPE3EHTAMY OOPaTUTh BHUMAHUE Ha CICAYIONIHE TOAPOOHOCTH:

* Bo Bpemsi 60MOapIMPOBKHY sijiep ypaHa HEUTPOHAMH:

— 00pa3oBaHue IBYX SAEP CPEAHEH YacTH NEPHOINIECKON CUCTEMBI;

— 00pa3oBaHue JBYX WM TPEX HOBBIX HEWTPOHOB;

— JaBUHOOOpa3HbIM XapakTep Ipolecca, M3-3a B3aUMOJAEHCTBUS BHOBb OOpa3OBaHHBIX
HEHTPOHOB € IPYTUMH SIAPAMH ypaHa;

— HalMCaHWe PeaKkny JeICHUs Spa;

— BBIJICJICHHE OTPOMHOM SHEPIHH IPH KaXKJ0H PEaKIH ACTCHUS.

e O0BsACHUTD GU3NICCKUAN MEXaHHU3M IIpoIiecca ICICHUS suep.

[Nocne BBICTYIUICHUS JIUACPOB TPYII M OOCYXKICHUS IPE3CHTAIMI Ha 3Tane TBOPYECKOTO
MIPUMEHEHHS IOTTHCHIBAIOTCS PEaKIUH:

235U + in > 235U - JiKr + '2Ba + 2in
2350 + In — 238U — '3Sh + PNb + 41n
25U + fn - 235U - 3iSn + 193Mo + 3{n

2330 + in > 235U > 3°Br + 'La + 3}n.

IIpeanaraemsplie TAGIUIBI U CXEMBbI:

143 1
P 3»Rb sCS + 3o (pybuami v ueani)
137, 1 o
5 > Zr + ,,Te + 2, | (LMpKOHWIA 1 Tennyp)
oﬂ+ an 95 139 91 .
~» Sr + Xe + 2,0 (CTPOHLMI 1 KCEHOH)
91 2 1
\mKr + mBa + 3,0 (KkpunTOHOBLIE 1 Bap

DJIeKTPOHHBIE PeCyPChI
1. https://www.youtube.com/watch?v=mBdVK4cqiFs

2. https://www.youtube.com/watch?v=S4bWMhdz5yE N



OHeHHBaHHe. I[J'Iﬂ OIIpeACICHUA CTCIICHNU JOCTHIKCHUA IMOCTaBJICHHOM e 06yqu1/1;1
MOYXHO BOCITIOJIb30BATHCA CICAYIOIUMHA KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHMWA: 0617}IC‘H€HM€, Hanucarue pedkyuu

I ypoBenn

11 ypoBennb

111 ypoBeHb

IV yposenb

Ommb609HO
OOBSCHSACT MEXaHU3M
B3aUMOJICHCTBHUS Apa
YpaHa C HEHTPOHaMH.

C ommbkamu
0OBACHSIET MEXaHU3M
B3aMMOJICHCTBHS Spa
ypaHa ¢ HeHTpOHAMH.

B ocHoBHOM
0OBSACHSAET MEXAHHU3M
B3aUMOJICHCTBUS sapa
ypaHa ¢ HeHTpOHAMH.

IonpobHO 00BsCHIET
MEXaHU3M B3aHMO-
JeHcTBY Aapa ypaHa
¢ HelfiTpoHaMu.

3arpyaHseTcs B HalU-
CaHUH Pa3ITUIHBIX
peakuui nenenus

C ommbkaMu
3aMKCBIBACT PEaKIUN
JeTIeHHS sIIpa ypaHa.

B ocHOBHOM BepHO
3aMHCBHIBACT PEAKINN
JeTIeHHs sIpa ypaHa.

IIpaBuibHO 3anu-
CBIBAET PA3INIHBIE
PEaKINHN JIeICHUS

siipa ypaHa. siApa ypaHa.
B konIe ypoka paboure JUCTKH cOOMPAIOTCs M T0OABIISAIOTCS B MOPTHOIHNO YUAIUXCS.

Ypox 92/ Tema: HEITHAA AAEPHASA PEAKLIUS.
ATOMHASA BOMBA
1.1.1. Pa3bscHSET 3IEKTPOMArHUTHBIE (MATHUTHBIE, CBETOBBIE), AaTOMHEBIC

U 7I€pHBIC SBJICHHS, IPUYNHBI X BOSHUKHOBEHUS.
2.2.1. OOBsICHSIET POJIb AIEKTPOMArHUTHOTO U SICPHOTO B3aUMOJISHCTBUI

IMoacTanaapTsl
BO B3aHMOCBSI3aHHBIX CHCTEMaX IPUPOJIBL.
2.2.2. CocTaBiseT U pemaeT 3aa4r, OTHOCSIIHECS K SJIeKTPOMAarHUTHBIM
U SICPHBIM B3aUMOJIEHCTBUSIM.
e OOBsICHSIET MEXaHU3M BO3HUKHOBEHHS LIEITHON SIIEPHON PEaKIUH.
e PazpscHAET NpHIMeHEeHHEe HEYNPABIsIeMOil IIETHOM peaKkluy B aTOMHOK
Pe3syabTaThl
6omOe.
00y4eHHs1

e PemaeT 3a1a4 Ha BEIYMCIIEHUE SHEPTUH, BBIIEISIEMOH P LETTHON
SIZICPHOM PEaKIUH.

MorTuBanusi MOKeT OBITh CO371aHa CBEJCHUSIMU O PEalbHOW MCTOPUYECKOW Tpareiuy u
BoOIpocaMu e€ 00CyXJIeHHUsI, TaHHBIMH B 0J10Ke A yueOHuKa. Camble HHTEpECHBIE U3 TIPEIOo-
JIOXKEHUH ydaluxcs OTMEYaroTCs Ha JOCKE U OPMHUPYETCS UCCIIEA0BaTEIECKUIA BOIIPOC.

HccaenoBaresnbekuii Bonpoc: Ymo moodicem npouszotmu npu HEYRpaisnemou peakyuu
Oenenus s0pa ypana?

Knacc nenmurest Ha rpymniTs! ¥ BBIOTHSAETCS HccienoBanue «B Tedenue nepsoix 30 cexyHA
morubm 30% wnacemeHnus ropoxa!y», manHoe B 0Jioke B yueOnmka. [lannas 3mech 3amada,
IIOMUMO HENOCPEICTBEHHOW CBOEH LENM BBIYUCICHUS ONPEIENEHHON BEIMYMHBI, MUMEET
1enpio: 1) BOCIUTaTh y yyaluxcs HEHaBUCTh K YHUYTOXKESHHIO MUPHOTO HACEJICHUS OPYKHEM
MacCOBOTO TIOPAXEHHUS; 2) U3yUCHHE MEXaHH3Ma HEYIPaBIIeMON EMHON AAepHON peaKkuu
U e€ UCIOJL30BaHUSA B CIEIHAIbHON OomOe. Yuyamuecs MOACUMTHIBAIOT, YTO B TEUEHHUE
nepBeix 30 cekyH[ mociie B3pbeiBa aroMHOM OoMObI B Xupocume 78 000 yenosek (30%)
MHUPHOTO HaceJcHUs (IeTeH, >KCHIIWH, CTAPUKOB, OOJNBHBIX M T.NI.) CTOPEIH 32XKIBO
MIPEBPATHIIMCh B TIemeN, depe3 Hepenmo mocne 3toro 72 800 genosek (28%)
nmy4eBoi 6one3nn (obyuenns). OOCykIeHNE UCCIEOBAHNS LENIECO0
peanbHBIMU GoTOorpadusaMH Tparndeckux codbiTnii B Xupocume u Harac
MOJKHO BOCIOJIb30BaThCs] HHTEPHET-PECypcaMu, yKa3aHHbIMHU Hinke. Q0cyx
OCHOBE BOIIPOCOB u3 yuebHnKa. Ho 310 He TpeboBanme. Y b MOXET

HUOYIb JPYTO€ HHTEPECHOE NCCIIEIOBAHME.
4




Ha crenyromem sTamne rpymnmnaM rnopy4aercs 03HaKOMJIEHHE C TEOPETHYECKUM MaTepHa-
noM u3 0goka C yveOHMKAa M TOATOTOBKA Mpe3eHTaruu. YToObl 0OpaTUTh BHUMAaHUE
yUaIuxcsi Ha BKHBIC IETaJH B IIPE3CHTALUH, TPYIIIIAM PA3Jar0TCs AUAAKTHUECKHUE JIMCTKH
CO CIIeTYIOIIMMH BOIIPOCAMHU:

o Kakas sipepHas peakuusi Ha3bIBaeTCsl EMHOM?

o [Ipy KakuX yCIOBHSAX LETHAS SACPHAS peaknuus OyIeT ynpaBasieMon?

¢ YTo Takoe KpuTHIecKas Macca?

e B yeMm 3akimrodaeTcst yCTpOUCTBO M MIPHHIIUN JSHCTBUS aTOMHOI O0MOBI?

BricnymiaB 1 06CyaMB Mpe3eHTAIlMH JINACPOB TPYII, YYalIHecs Ha 3Tare TBOPUECKOTO
MIPUMEHEHHS BBIOJIHSIOT 3aJlaHne U3 3TOTo paszena. OCHOBHAs YacTh 3a/IaHHs BBIOJIHEHA,
MMOOTOMY YUYCHHUKHM HE JOJDKHBI HCHBITBIBATH TPYAHOCTU IIPpHU €ro 3aBCPUHICHUU. Oun
BBIYHCIISIIOT, KaKasi SHEPTUsl BBIJCIIUTCS MIPU B3PBIBE aTOMHOM OOMOBI M COIIPOBOXKIAIOIIEH €€

LIETIHOM peakuuu aeneHus 48 Kr ypaHa:
€ =48-5,2-10%°MaB = 249,610%°M3B = 398,4 - 103 k.
IIpensaraemMblie TA0JMIBI M CXeMBbI. Y CTPOICTBO U MPUHIIUI
JEWCTBHS aTOMHOH OOMOBI MOXKHO OOBSICHATH IO YKA3aHHOW HIKE
cxeMe. 37eCh Kak SIEPHOE TOpIoYee HCIHONB3YIOTCS NBa KycKa
ypana-235 ¢ MaccaMHM MEHbIIE KPHUTHYECKOH (2) W B3pbIBUATOC
BemiectBo (1). [Ipu 3amycke B3pBIBHOTO YCTPOHCTBA KYCKH ypaHa
COEIMHSIOTCS M MX 00mas macca CTAHOBHTCS KPUTHUYECKOH H
JanbHEWIEe B3aUMOJEHUCTBUE C HEUTPOHaMHU NPHUBOIUT K
HEYIpaBIIIEMOI LEMHON sIepHON peakiuu — atoMHast 6omoa (3)

B3pBIBACTCS.

JJ1eKTPOHHBbIE pecypchl

1. ru.wikipedia.org/wiki/Amomnvie_.

2. traditio-ru.org/wiki/Amomnoie_.

3. kinolot.com/dokumental/55715-

4. zeka.az/257-xirosima-vj-naqasaki.

5. salamnews.org/az/news/read..

6. kepeztv.az/? g=atom-bombasi,-niiva.
OuenuBanmue. J[j1st onpeieIeHUsI CTENICHN TOCTHKSHUS TTIOCTABICHHON 1IeTH 00y 4eHHS

MOJHO BOCTIOJIb30BAThCS CIESIYIONIMMHU KPUTEPHUSIMH.
Kpurtepun olleHUBaHUS: 06bsICHEHUE, PA3bICHEHUe, peuleHue 3a0ay

1 ypoBensn

II ypoBenn

I1I ypoBennb

IV ypoBenb

3aTpyaHseTcst 00bsc-
HHUTh MEXaHU3M BO3-
HUKHOBEHHS 1IEMTHOM
SIIEPHON peaKIni.

C ommbkamMu 00bsic-
HSIET MEXaHU3M BO3-
HUKHOBEHHS I[ETTHOMI
SIIEPHON peaKIvy.

B 0CHOBHOM BepHO 00b-
SICHSIET MEXaHN3M BO3-
HUKHOBEHUS LIETTHOM
SIIEPHOM peaKiuy.

[ToHOCTBIO OOBSCHSET
MEXaHU3M BO3HHUKHOBE-
HUS HEMHOH siiepHOi
peakImu.

3arpyaHsaeTcs
Pa3bSICHUTH TPUMEHE-
HUE HeyNpaBIsieMol
LETHON peakiuu B
aToMHOH Oombe.

C ommbkamu pasbsic-
HSIET IPUMEHEHNE
HeyIpaBIseMon
LIEMTHON peakIuu B
aTOMHOH Oombe.

B ocHOoBHOM BEepHO
pa3bACHSET IIPUMEHe-
HUE HeyNpaBJIsieMOn
LIEMTHON peakIuu B
aTOMHO# 6ombe.

IMoxpobHo pa3bsicHsET
IIPUMEHEHHUE
HeynpaBJsieMon
LIETTHON peakIuu B

C noMOUIbI0 yUUTEIS
pelaeT 3a1auu Ha BBI-
YHCJICHHE SHEPTHH, BBI-
JiensieMoil pu 1enHoi
SZIEPHON peaKIyy.

3arpyaHseTcs B pe-
IIEHWN 3a]a4 Ha
BBIYUCIICHUE SHEPTUH,
BBIJICIIIEMOH TIPH
LIETTHOM siIepHON
peaxuuu.

YacTuyHO BEpPHO
penraer 3agayu Ha
BBIYUCIICHHE SHEPTUH,
BBIJIEIIIEMOM 1T
IETTHON
peaKuuu.

B kon11e ypoka paboune TUCTKH cOOMPAIOT

u nob6aBit
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Ypox 93 / PEHIEHHUE 3AJTAY
Ha ypoxe MOXHO BBITIOTHUTD 331aHUA U3 YIPaKHEHUS 4.6
1. Otsert: Ilog nelicTBHeM KyJIOHOBCKHX CHIJI OTTAJIKUBAHUS MEXIY IPOTOHAMH OCKOJIKH,
MIOJTy4YEHHbIE TIPH JISNICHUH Spa ypaHa, pa3lieTaloTCsI B pa3HbIe CTOPOHBI ¢ OONBIION
CKOPOCTBIO.
228U+ dn > %¥Kr + ¥Ba+3-In+y
3. OtBet: B)
4. OtBer: 2 W 3, Tak Kak B OTHX pEaKOUSAX 00pa3yloTCs HOBBIE TOKOJCHHUS HEHTPOHOB.
B3anmopeiictBue 3TMX HEHTPOHOB (XOTS OBl JIBYX) C HOBBIMH TSDKEIBIMH SAPaMH
obecrieunBaeT BOZHUKHOBEHHUE [IETTHOM SIIEPHOI pEeaKIiH.
5. O6wsacHenne pemeHus: [lo rpaduky 3aBUCHMOCTH yIEIBHOW DHEPTHH CBS3M OT dHUCIA
HYKJIOHOB (cM. Y4eOHUK, TeMa: 4.9) onpenernsiercs yaenbHas SHEPTHS CBA3U TUTyTOHHS:

MsB o
Emnyr. = 8 — Y enbHas SHEPTUS CBS3U JIEMEHTOB CPEHEN IPYIIIbI paBHa!
MsB
Eocxonox = S, — Paznuia Mexay 3TUMU SHEPTUSMU:
MsB MsB
£=(85-8) =0,5 :
HYKJIOH HYKJIOH
B kaxxnom nenenun ydactBoBaiu 239 HYKJIOHOB, MOJIy4aeM:
MsB
& =0,5———239 vyksoH = 119 M3B.
HYKJIOH
Mzoron mnytonus — 239 maccoii 1 Kr cocTouT u3
6,02:10%°
N="—"—=25-10%
239

anep. O61uas sHeprus, BhUIENIEMas NPHU JEEHAN 3TUX saep: € = 119+ 2,5+ 10%* MaB =
2,975 - 102°M3B.
OO6mas sHeprus, BeIAensseMas pu genernu saep 10 kr mryTonus-239 Oyner paBHa:

£ =10-2,975-10% M3B = 29,75 - 102°M3B.

Vpox 94 / Teva: JEUCTBUE PATUOAKTABHOT'O U3 TYYEHMSI.
MOTJIOLEHHAS JJO3A U3JIYUEHUS

1.1.1. Pa3bsacHsAET 2MeKTpOMarHUTHbBIE (MAaTHUTHBIE, CBETOBBIE), ATOMHBIE
U 7I€pHbIC SBJICHHS, IPUYNHBI X BOSHUKHOBEHUS.
2.2.1. OOBSICHSAET POJIb EKTPOMATHUTHOTO U SAEPHOTO B3aUMOCHCTBHIA
BO B3aMMOCBSI3aHHBIX CHCTEMaX MPUPOJIBI.

HoacranaapThl 3.1.1. Mcnionp3yeT mpuOOPHI UTs H3yYSHUSI HIIEKTPOMATrHUTHBIX
(MarHUTHBIX W CBETOBBIX), aTOMHBIX U SIICPHBIX SBICHUH.
3.2.1. PazbscHseT paboTy yCTPOHCTB, IPHHINAI JEHCTBUS KOTOPBIX
OCHOBAH Ha Pa3JIMYHBIX (U3HYECKUX SBICHHUSAX (IEKTPOMArHUTHBIX,

CBETOBBIX, ATOMHBIX U AJEPHBIX).
e PazpscHseT nefCTBIE pal0aKTUBHOTO H3TyUSHUS IPU B3PHIBE OPYKHUS
MAacCOBOTO MOPayKEHHSI.
PesyabTaThl
¢ Kinaccuuupyer coctaB paJli0aKTUBHOTO H3TyYCHHS:

00yueHuUs1
® YCTaHABJIMBAET CBSA3b MEXITy BEIMUNHAMU, OTIPEIEIIS MU

TIOTJIOIICHHY0 N03Yy U3JIy4YCHUA.

OTan MOTHUBAIlM PEKOMEHAYETCA HadaTb C Yy WHaH CTO
NpUBEAEHHBIX B 0JIOKe A, MMEIONIMX BOCIUTATEN 3HauCHME.
1[e7IeCO00pa3HO HCIOIb30BATh BOIPOCH! B KOHIIE TEKCT

6
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HccaenoBarenbekuii Bompoc: Kakos cocmag paduoaxmueHo20 U3JNYYeHUs U Kakoe
KOJUYeCcma0 3mo2o UsLyHenus ONaAcHo Os yenogexka?

Cunraercs nenecoodpa3HbIM IIPOBECTH STOT YPOK MeToA0M «IIIkompHas IEKIWs» Ha OCHOBE
CJEeIYyIOUIETro MJIaHa:

1. PagnoakTUBHOE U3ITyYEHUE U €T0 COCTAB.

2. [NornomenHas 1032 U3TYICHUS U eAUHUIIA e€ H3MEPCHHUS.

3. derexrop (cuérunk ['efirepa).

4. Be3onacHas 1S 4EIIOBEYECKOTO OPTaHN3Ma 1032 H3ITyUSHHS.

Ecnu ecTh BO3MOXKHOCTD, MOXKHO MPOIEMOHCTPHPOBATH OBITOBOM JO3UMETP M PaccKaszarh O
MpaBUJIaX €r0 HCIOJIb30BAHMUS.

o Jlozumemp - npubop, ucnoivzyemviil 0Jist UsMEPEHUsE 003bl UOHUSUPYIOUIe20 U3LYHYEHUS,
NOJYUEHHO20 OPEAHUSMOM 8 medeHue Kako2o-1ubo epemenu (Hanpumep, 6 meuenue pabouet
CMeHbL UNU 3a 8peMsi npebbl8anUst HA KaKoU-1ubo meppumopu,).

o /lemexkmop — yCTPOUCTBO, huKcupyoujee UOHUZUPYIOWee U3TyYeHue.

IIpu nonaganuu B JETEKTOP HOHU3UPYIOIIEH YaCTULIBI BOSHUKAET IEKTPUUECKUN CUTHAT
(MMITyITEC CHIJIBI TOKA WM HATPSDKCHUS), YHCIO 3TUX CUTHAIIOB M3MEPSIEMCS JCTEKTOPOM.
CBeneHns 0 03¢ H3ITydeHHS ITePeIaoTCs STICKTPOMEXaHNIECKOMY CUETUHKY, 3BYKOBOMY FITH
CBETOBOMY CHTHANHM3aTOpy. YTpomEHHas OJOK-cXxemMa [Oo3MMeTpa u300pakeHa Ha
MIPUBEIEHHOM HIKE PUCYHKE:

WNoHuanpyroLee
U3nyueHne

DetexTop | CuvTbiBalowee _[Sﬁeicrpomexailmqe
YCTPOUCTBO l CKUN CUYETYUUK

MCTOUYHWK TOKa
[o3vmeTpa

Ilocne 3Toro0 B K1acce Be€Tcs Ompoc:

- Uro Takoe painoaKkTUBHOE U3NTydeHne?

- KaxkoB cocTaB pagnoakTUBHOTO U3ITy4eHUs?
- Kakumu nyTsaMu B OpraHu3M MOKET NPOHUKHYTH 0 -U3TyYeHHE, KaK MOKHO 3allIUTUTHCS OT
Hero?

- UewM oTmMYaeTCs MPOHUKAIOIIAS CIIOCOOHOCTD 3 -M3IIyYeHUsI OT IPOHHUKAOIIEH CrTocoOHOC-
TH APYTUX BUAOB U3NyueHUs1? KakuMu myTsMH 3TO U3JTy4Y€HUE MOKET MOMACTh B OPTaHU3M U
KaK MOXXHO 3aIlIUTUTHECS OT HEro?

- MOXHO IT1 3aIMUTHTHCS OT Y -U3ITyICHUS?

- Kak MoxHO onpenenuts 103y U3ydyeHUsl OpraHu3Ma WM IMUILEBOTO Ipo,
- U3 xakux o0mux yacTeit COCTOUT JO3UMETP M Ha YeM OCHOBAH anHuJ
Ipeanaraemsplie TAGJIULBI U CXEMbI.

Ilenecoobpa3Ho cpaBHEHHE COCTABHBIX YacTel PaTuOAKTUBHOTO M3
nuarpammel Benna.

ykTa?
€ro 1eHETBH

3agaua. Cpeansis 103a U3MyUYEHUS, MOTJIoMaeMas y
SIIEPHBIX McCleaoBaHul, 3a 1 yac pasHa 14 mxlp. Yu
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pabounx aHei B rogy. Kak onacHa ajst HEro j03a u3iaydeHusl, OJy4YeHHas B TeUeHHe roja?
MuHuMabHBIN Ipeaesn 1035l U3Ty4eHus Ul YyenoBeka B rog 50 wl p.

Jlano

t; = luac D; = 14 MkIp,
t =6-260 gHe.
Dipin = 50 MT'p.

Drop—?

Pewenue u evluucienus

lyac — 14 mMxI'p
64ac — Dgyac

6 yac- 14 MxI'p
Dg yae = ———— = 84 mkIp,

1y
Dy = 260 - Dy qic= 260 - 84 MxI'p = 21840 MxI'p = 21,840 mMI'p.
Dyoy = 21,840 MI'p.
Omeem: Ionyuennas yyénvim 6 meuenue 2ooa 0osza obayuenus 21,840 mI'p. Dmo menvuie
oonycmumotui 0ozl uznyyenust (Dy,,, = 50 MI'p), nosmomy ne onacno oas nezo.

JJ1eKTPOHHBbIE pPecypChl

1. www.kakras.ru/doc/dosimeter-radiometer.html

2. https://www.facebook.com/Mr.Aliev/posts/445158552229308
3. unec.edu.az/application/uploads/2015/06/hft _cavab0laz.pdf

OuenunBanmne. {715 orpeeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 1IeIH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIETYIOIINMHI KPUTEPUSIMH.
Kpurtepun oneHUBaHUS: pasvicHenue, Kiaccuguxayus, onpeoeienue

I ypoBenn II ypoBenn I1I ypoBenn IV yposenn
3arpyaHsercs C ommbkamu pa3bsic- | B 0CHOBHOM BepHO IMoapobHO
Pa3bICHUTH JeUCTBUE HSIET JielicTBHe pa3bACHSAET JecTBUE | pa3bsCHAET AeiicTBHe
PaIuoaKTUBHOTO PaaroOaKTHBHOTO PaaroOaKTHBHOTO PaaroOaKTHBHOTO
W3JTyYeHUs IPH B3PBIBE | H3ITyUYCHUS IPH W3ITy4YeHUs] IPH W3ITy4YeHUs] IPH
OpY>KHUSI MAaCCOBOTO B3pBIBE OPYKHS B3pBIBE OPYKHS B3pBIBE OPYKHS
TIOpaXKEHHSI. MaccOBOTO MaccoBOIo MaccoBOIo

MIOPa)KEHHUSI. MOPa)KEHHUSI. MIOPa)KEHHSI.
3arpyaHsercs C ommbkamu B ocHOBHOM BepHO Touno
KJ1acCH(PULIUPOBATD Kinaccuuuupyer Kinaccuuuupyer Kinaccuuuupyer
cocTaB cocTaB cocTaB cocTaB
PaIuoaKTUBHOTO PaaroOaKTHBHOTO PaaroOaKTHBHOTO PaaHOaKTHBHOTO
H3ITyYCHUSL. W3ITyYCHUSL. W3ITyYCHUSL. W3ITyYCHUSL.
Ommbo4HO C ommbkamu B ocHoBHOM BEpHO [MpaBuibHO
YCTaHABIIUBALT CBSI3b YCTaHABJIUBACT CBSI3b | YCTAHABIMBAET CBSI3b | YCTAHABIHMBAET CBA3b
MEXTy BEJIMYMHAMU, MEXy BETMYMHAMY, | MEXTY BEIMUMHAMH, | MEXIY BEIUYHHAMH,
OTIPEENAIOIIMHI OTIPEAETSAIOINMU OTIPEAETSAIOINMHU OTIPEAETSIOIIMHU
TOTJIOIEHHYIO 103y MOTJIOIIEHHYO 103y MOTJIOIIEHHYO 103y MOLAOIIEHHYIO 103
W3y YCHUSL. W3y YCHUsL. W3y YCHUSL. W3y YCHUSL.

B koHIIe ypoka pabouue JIMCTKH COOMPAIOTCS U JOOABISIIOTCS B HOPTQHOIT A XEA.

B




VYpok 95/ Tema: SAEPHBIA PEAKTOP

1.1.1. Pa3bsacHsAET 21EKTpOMarHUTHbIE (MAaTrHUTHBIE, CBETOBBIE), ATOMHBIE

U SICPHBIC SBIICHHS, IPUYNHBI X BOSHUKHOBEHUS.

3.1.2. OnpenensieT 3aBUCUMOCTh MKy (DH3UICCKUMH BETHYHHAMH,
IMoacranaapTsl XapaKTePH3YIOMMMH 3JIEKTPOMarHUTHEIE (MarHUTHBIE W CBETOBEIC),

ATOMHBIC U SJICPHBIC SBICHHSI.

3.2.2. TOTOBHT Ipe3eHTaLUH O POJIH (PU3UKK B Pa3BUTHU PA3THIHBIX

(DU3MYECKUX SBICHHH.

¢ OOBsICHSET CTPOCHNE U IPUHIUII A€HCTBHS YCTPOHCTBA, B KOTOPOM
PeSyJ]LTaTL[ OCYHICCTBJIACTCA U NOAJACPKUBACTCA YIIpaBJis€Masl LCIHAA AACpHas
00y4eHust peaKIus.
® Ha ocHOBe pHCYHKOB pa3bsICHSIET CTpOEHHE U puHIUI padotsr ADC.
MoTtuBamuio MOKHO Ha9aTh CO CBEJICHHN, TAHHBIX B 0JI0Ke A yueOHHKA. YUUTEIh MOKET
BOCIIOJNIb30BAaThCS cepueil (POTOCHUMKOB, IPUBEIEHHBIX HIKE:

Koraa nenHas peasins He

yupasnfemMa: BapsE, npoHsomen-

mHi B 4-M 0noke YepHOOHIIBECKOH
A3C 26 anpens 1986 roga

ATOMHAA IOJBOIHAA TOJKA

IIpobnema XpaHeHHER
PaOHOAKTHEHEIX OTXOI0B ATOMEEIH TeT0KOT

ATOMHAA AEKTPOCTAHIHA

st oOCcyIeHNs yH4aluMcs IPeIaraloTcst CIIeIyIOIIe BOPOCHL:

o ['ne nenHas sfepHast peakiys UCTIONb3YeTCS B MUPHBIX LENIxX?

» Kaxoii BUJ] IETTHOW peaKIMy UCIIOJIb3YETCSI B aTOMHBIX AJICKTPOCTAHIMSX: YIIPABISIEMBbII
WY HEYIPABISEMBII?

¢ B KaKo#i cTeneHn pajnoakTHBHBIE OTXO/IbI OMACHBI JUIs uesioBeka? HyskeH i cepbE3Hblit
KOHTPOIT 32 UX XpaHCHHEM?

Ha nocke oTmeuaroTcst caMble MHTEPECHBIE M HE TIOBTOPSIOIINECS MTPEATION0KEHHS yua
[ocrenenHo GpopMupyeTcs UCCIeIOBATEIHCKIH BOIIPOC.

HccaenoBarensexkuii Bonpoc: Kax MmoocHO pecyiuposamv — UCh
s10epHoll peaxyuu 075t NOIb3bl Yeroseyecmaa?

Beinonnsercs uccnenopanue «MoKHO M HAlPaBUTh UCTI
MHUpHOE pycio?» u3 6Joka B yueOnmka. Yuamuec
3aBEpIIAOT MPEICTABICHHYIO LIEMHYIO SIEPHYIO peak
KaxxJ1oM Jienenuu Boiaensiercs 200 MaB, opranuzyercs
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e MOHO 111 cOOpaTh HEPTHIO, BBLICISIEMYIO IIPH LIEMTHOM SIIepHOM peaklyy, U PeBpaTUTh
B Apyrue Bubl sHepruu? Kak 3To MOXKHO OCYIIECTBHUTH?

Ha crnenyromem srtamne rpynmnam nopy4aercsi, 03HaKOMHBIINCH C TEOPETHUECKUM MaTEpPHAIOM
n3 6aoka C yyeOHMKA, TOJTOTOBUTH MPE3EHTAINIO, B KOTOPOH JOJDKHBI HAWTH OTpaKCHHUE
CJIC/TyTOIIIE CBEJICHUS:

e Yto cO0OI mpeIcTaBIsIeT SIIEPHBIA peakTop?

o OCHOBHBIE IEMCHTHI SIIEPHOTO PEAKTOPA:

1. SInepHOE TOIITNBO;

2. 3amennuTeNb HEUTPOHOB;

3. TemIoHOCUTEb;

4. Perynupytolee yCTpOHCTBO.
¢ Caezenust o BelgaronieMcs yuéHom Adoace Yaiixopckom.

Jlunepsl rpyIn BBICTYIAIOT, UX NPE3eHTANU 00CYKIAr0TCs, 3aTEM Ha dTarle TBOPUYECKOTO
TIPUMEHEHHS yJaluecs! BEIMOJIHSAIOT HcciieoBanue «Ha yeM ocHOBBIBaeTcst paboTa aTOMHOM
aseKTpocTaHn?». OHU 00BSICHAIOT TPUHIUIT PadoTel ADC Ha OCHOBE €€ MPHHIMITHAIBHON
CXEMBI, CpaBHHMBAIOT €€ C
TIPUHITATIOM paboTsl
TEIJIOBOW 3JIEKTPOCTAHLUHU C
TapoBOH TYpOUHOM. S
IIpeanaraemsplie TA6JIULBI U ot R v
CXEMbI: iy e Teveparop ~ =
CTpoeHue U IPUHITATT ) ' '
paboThl aTOMHON e
AJIEKTPOCTAHIIMH MOXKET OBITH
OOBSICHEH 110 ITOMY PHCYHKY:

3nanne peaKkTopa

K sasoxpasmny
M FPARHDHE

PeaxTop

Kowgencarop

JJ1eKTPOHHBIE PeCyPChl

1. www.gigavat.com/aes.php
2. deyerler.org/.../print:page, 1,2640-baki-yaxinliinda-atom-elektrbk-stansb.
3. https://ru.wikipedia.org/.../Amomnasn_snekmpocm.

4. mash-xxl.info/info/599924/

5. dic.academic.ru/dic.nsf/bse/156142/Amomnas.

OHEHI/IBaHHe. I[J'Iﬂ ONpeACICHUA CTCIICHU JOCTUKCHUA MOCTaBJICHHOMN neian OGy‘IeHI/IH
MOXKHO BOCITIOJIb30BATHCA CICAYIOIUMUA KPUTCPUAMU.

KpI/ITepI/II/I OLICHHUBAHMWA: 06OC‘H08(1HM6, pasvicHerue

I yposenn II yposenn III yposenn IV yposenn
Ommnbo9HO 3arpyaHseTcs B ocHOBHOM BepHO [onpobHO 00BsACHIET
OOBSCHSICT CTPOCHHE OOBSCHATH CTpOCHHE | OOBSCHSET CTPOCHHUE CTPOCHUE U MPUHIUII
W TIPUHOUT PaboTHI 1 TIPUHIAI PaOOTHI 1 TIPUHIAI PabOTHI paboTHI ycTpoiicT
yCTpOiicTBa, B yCTpoOiicTBa, B yCTpoOiicTBa, B KOTQPOM
KOTOPOM OCyIIeC- KOTOPOM KOTOPOM OCYII[ECTB- oﬁ
TBIISIETCS] U HEOOXO- OCYILECTBIISIETCS U nseTcs U HeoOxXoau-

JIUMO€E BpeMs HEo0X0JMMOe BpeMst Moe BpeMs Mo ep-
TIOJIIEPKUBACTCS MOICPKUBACTCS KHUBACTCS YTIP:
yhopaBisiemas IeliHast | ympasisieMas HelHas | JisieMas LIHast
saepHas peaKiysl. sIIepHasl peakiusl. sepHast Ul




C moMoIIbIO YUUuTeNs
Pa3bACHSAET HA OCHOBE
PHCYHKOB CTPOCHHE U
TIPUHIHIT pabOTHI
ADC.

Jomyckast ommoOKH,
Pa3bsICHSAET HA OCHOBE
PHUCYHKOB CTpOCHHE U
HPHUHIUI PabOThI
ADC.

B ocHOBHOM BepHO
Pa3bsCHSAET HAa OCHOBE
PHCYHKOB CTPOCHHE U
HPHHIUI PabOThI
ADC.

ITonHO ¥ TOYHO
pa3bsCHSIET Ha OCHOBE
PHUCYHKOB CTPOCHHE U
HPHUHIUI PabOThI
ADC.

B kon1e ypoka pabouue JIUCTKH COOMPAIOTCS U JOOABISIIOTCS B HOPT(HOINO yUALTHXCH.
Jdomamnee 3aganue. [1oaroToBka kK ypoKy Hpe3eHTalUH «ANBTEPHATUBHBIE HCTOYHUKU
SHEPTUI».

Ypox 96 / PEHIEHHUE 3AJTAY
Ha ypoke MOXHO BBITTOJTHUTD 33aHUs U3 yOpaxxHeHus 4.7
1. [lano Pewenue Boiuucnenue
m=12=107xe, ng ' E 108-8,3-10713
_ 8 D= = =
ng = 108, m 10-3
E, =83-10""3/Ix, =83-10"2Tp = 0,083/p.
D-?
Omeem: 0,083 I'p
2. llano Pewenue

ty=1c D¢, = 98,5-107*-3600Tp =
D;, = 98,5-107*Ip = 354600 - 10~*T'p = 35,46 I'p.
t, = 1yac =3600c Omeem: TlornommenHas 103a U3MydeHus 3a 1 gac
Dy,—? YEJIOBEKOM, CTOSIIIAM PSAZOM C MCTOUHUKOM H3ITydEHHS,

35,46 I'p. CmeprenbHast 103a a1 yenoseka 3 [p.

Ypok 97/ Tema: AIBTEPHATUBHBIE UCTOYHUKHU DOHEPT' U
(Ypoxk—npe3enranusi)

3.2.2. TOTOBHT MpEe3eHTALUH O POJIH (PU3UKH B PAa3BUTHH PA3THIHBIX

MoacTanapTsl o

(uznUecKuX SABICHUN.

¢ Pa3nuuaer BO30OHOBIAEMbIE H HEBO30OHOBIISIEMbIE AIbTEPHATUBHBIC
PesyabTaThl

HCTOYHUKH SHEPIHH.
00y4eHHst

© ['OTOBHT IPE3CHTALINIO 00 aTbTEPHATUBHBIX HCTOYHUKAX SHEPTHHL.

[ToaroroBka K 3TOMy ypOKy Haudajlach Ha MPEIbIAYIINX YPOKaX, MOITOMY MOXKHO HAa4aTh
C Ipe3eHTanui. 3aJaHue BBIMOIHAETCS MapaMy WM Tpynnamu 1o 4—5 yueHukoB. B kiaccax
C TEXHMYECKUM OCHAIICHHEM MOXKHO II€7€CO00Pa3HO MTOATOTOBUTH U MIPOBECTH MPE3EHTAIHIO
¢ omotrsio nporpamMm Activinspire mm MimimoStudio Ha 31ekTpoHHON nocke Microsoft
Office Power Point mim Promethean. B mpoTuBHOM ciyd4ae TOTOBHTCS MPOCTAast MIPE3CHTAINS
¢ akaTaMu u Jap. OCHOBHOM 1I€JIbI0 YpOKa sIBJIsSeTCS (POPMUPOBAHKE Y YHAIIUXCS YMEHHN
BEpHOTO BbIOOPa, 00001eHN s, paOdOThI B TPYIIIE U MpecTaBieHus nHpopMaimu. Bo Bpem
Mpe3eHTalHi yJaluecs J0JKHbI CyMeTh 000CHOBAThH CBOM BbIOOp. [l03TOMY 11e71ec000pasH
HayaTh MPE3EHTAIUI0 C KOPOTKOTO BBEJICHUS U MCCIIEOBAHUS Bonpoco?akne CTOUYHMK
SHEPrUsl KCIOJIb3YeTCs B Hallel ctpane?», «Kakue anmbrepHaTHBHBIC HCTOYH
Ha TEPPUTOPUH PECITYOIHKH?

l'oToBs KpuTepun A7l OLCHUBAHUS TPE3CHTALUH, YUHUTEIh
oOpa3naMu, NpUBEIEHHBIMH B METOJMYECKOM MOCOOHH.
Y4YaIIUXCs ¢ STUMH KPUTEpUsIMH. BaskHO TpoBecTy orefiBanne
HE TOJIBKO YUHUTENIeM. MEeTO/IbI OLICHUBAHHUS ONPEACIISIO
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Kputepun Bb10upaTh 01MH U3 BAPUAHTOB

OLICHMBAHUSA
npe3eHTaluil
Copepixanue e Tema He packpbITa.
e Tema packpbITa YaCTUYHO.
e Tema packpbITa, HO €CTh OLUIHOKH.
e Tema packppiTa HOJTHOCTBIO.
TounocTh e (CBeleHHs HE COOTBETCTBYIOT TEME, HE MOXKET Pa3IHYHTh.
TeKcTa BO300HOBIIIEMbIE 1 HEBO30OHOBIISIEMbIE HCTOYHUKH SHEPTHH.
npe3eHTauuun e (CBenieHHUs HE TOYHBI M HE TOJHBL, Pa3IHYaloTCs BO30OHOBISIEMbIE U
HEBO300HOBIIIEMbIE HCTOYHUKH SHEPTUH, HO B KJIACCU(UKALIUH €CTh
OIINOKH.

e CaezeHus COOTBETCTBYIOT TEME, HO HE MOJIHBL: YACTUYHO BEPHO
pasiudaeT BO300HOBIIEMbIE H HEBO30OHOBIIAEMbIE HCTOUHHKH SHEPTUH.

e CBezeHus OHOCTBIO COOTBETCTBYIOT TEME M OXBAThIBAIOT €€, BEPHO
paznuyaeT BO300HOBIIsIEMbIE H HEBO30OHOBIIEMbIe HCTOUHHKHU SHEPTHUH.

Juzaiin e [300paxkeHus! B MPE3CHTALMK HE COOTBETCTBYIOT €€ TeMe U HE OTBEYAIOT
ICTETUYECKUM TpeOOBaHUsAM. TEKCT YuTaeTcs ¢ TpyIoM.

e I300pa)keHUs YACTHIHO COOTBETCTBYIOT TEME U HE OTBEYAIOT
3CTETUYECKUM TPeOOBaHUAM. TeKCT YUTAETCA ¢ TPYIOM.

e OdopmieHue copepskaHus IPe3eHTAUH JJOTHYHO, HO HE BCEr/Ia OTBEYAeT
3CTETUYECKUM TpeOoBaHUAM. TeKcT unTaercs.

e I300paxkeHns Ipe3eHTALMU JOTHYHBI, OTBEUAIOT ICTETUUECKUM
TpeboBaHuAM. TeKkcT uuTaeTcs Jerko.

Corpyanu4ecTso | ¢ Pa0oTa BHyTpH rPYINIbI OPraHU30BaHA INI0XO. Y YaCTHUKH IPYIIIIEI

yJamuxcsi B HEBHUMATEIIBHBI APYT K IPYTY U K IPOEKTaM IPYTUX TPYIIIL.
nponecce e He Bce y4aCTHHKHM IpyMNIBI OMMHAKOBO AKTUBHEI B OCYIECTBICHUN
paboThI MIPE3EHTALUH.

e Pa0oTa BHYTpHU IpyIIlbl OPraHU30BaHa MPABUIILHO, HO €€ BBITIOJIHCHHE
Pa3ercHO MEXY YIaCTHUKAMH HE TOPOBHY.

® VYaCcTHUKY IPYNIbI OOIIUTEIbHBI, BHUMATEIBHbI U YBAXUTEIBHBI IPYT K
Jpyry. Pabora pactipesenieHa Mexay HUIMHU OPOBHY.

Kpurepun oneHrBaHMs Npe3eHTANNH YIAIIUMHUCS:
Kpurepuu Ha/
Her

1. B mpe3eHTaIiu y4acTBYIOT BCE YUACTHUKH IPYIIIBI

2. Ilpe3eHTanys HHTEpecHasl, B CoJiepKaHNH HET OmnO0YHO nHpopMannun
3. [u3aiiH ciailloB HHTEPECEH

4. B pabore HeT opdorpaduieckux ommudox

5. BricTynaromue BbIpaykaroT CBOM MBICJIU SICHO M TOYHO

6. K npesenTaun go6aBiieHbl HHTEpECHBIE (PaKThl 00 aTbTepHATHBHBIX
HCTOYHHMKAX SHEPTUH U UX NPUMEHEHHUE B Hallel pecryOumke . 4
7. Be160p ambTepHATHBHBIX HICTOYHUKOB SHEPTHH, TIOJyYEHUE U TIPUME

e
KOTOPBIX yI0OHO M BBITOIHO B YCIIOBHSAX HAIIeH pecmyOIuKu, 00ogiioBa

8. IIpu moAroTOBKE K MPE3eHTALNH YITeHA OCIEJ0BATEILHQCTD MATEPH
yaeOHHUKA

2




Ta6m/111a HUTOI'OBOI'0 OLCHUBAHWA NPE3CHTAIUN!

MaxkcumanabHoe Ouenka | Ouenxa
KPUTEPUU OLUEHUBAHUSA KOJIN4€eCTBO
rpynnsl | y4uTeJsi
02,1710
Jln3aiiH 1 cCOTPyAHUYECTBO
Ipe3eHTanust HOATOTOBIICHA B COOTBETCTBHU C 10
3agaHueM
TeopeTnueckue cBeIeHUS U 1/1306pa>KeHm{ TOYHBI U 5
AKKYpaTHbI
PesynpTaTel 000CHOBaHbI 6
Tpyn Ka)Ka0ro y4acTHUKA HAJIUIIO 4
Conep:xanne
CopepkaHue He 0XBa4eHO 5
CopepkaHne 0XBa4eHO YaCTHYHO 7
ConeprkaHne 0XBadeHO, HO €CTh OMMUOKH 8
CojepxaHue 0XBaY€HO U PACKPBITO IMOJHOCTHIO 10
Hror 50
OrcHUBaHUE YYAIIUMUCS COOCTBCHHOM JICSITEIBHOCTH.
Mou ycnexu +/-

51 camocTosATENLHO MPUOOPEN HEOOXOIUMBIE TEOPETUUECKIE MaTepUaITbl 1
PHUCYHKH JUIsl Halllell Mpe3eHTaIuu

S Hayumicst 6e301IMO0YHO PAaco3HABATH AJbTEPHATUBHBIC HCTOYHUKH SHEPTUU
51 y3Ha KaKkyro BaXKHYIO pOJIb B Pa3BUTHH OOLIECTBA UTPAIOT aJbTEPHATUBHbIC
HNCTOYHHUKH DOHCPI'UHU

S1 Hayumiicst paboTaThb B rpyrnie ¢ TOBAPHUIIAMHU

S HayqmiIcs TOYHO M aKKypaTHO O(hOPMIISITh IPE3CHTALINIO

51 cMmor BeIOpaTh MHTEpECHBIE (haKThI AJIsI TPE3CHTAINH

Bo Bpemst paboThI HaJl IPOEKTOM 1 pa3BUII yMeHHE (JOPMHUPOBATH BOIIPOCH 1
OTBEYaTh Ha BOSHUKAIOIINE BOTIPOCHI

PaboTast Haj MPOEKTOM s TTOHSUI, KAKME YMEHHsI IOMOTYT MHE JJOCTHYb yCIeXa

JJ1eKTPOHHBbIE PeCyPChl

1. www.azerbaijan.az/ .../oilStrategy 02 a.html

2. www.azerbaijan.az/portal/.../oilStrategy a.html
3. azens.az/menu.../42-azaerbaydzan-neftinin-tarixi
4. www.azerbaijans.com/content 772 az.html

Ypok 98/ Tema: TEPMOSAJEPHBIE PEAKIIUHN

1.1.1. Pa3bsicHsET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMH

U SICPHBIC SBICHHS, IPHYNHBI X BOSHUKHOBEHUSL.
MoacTanxapTsl
2.2.2. CocTaBIsIeT U pemaeT 3a1a491, OTHOCSIINECS K ICKHDOMAar{T
U SIICPHBIM B3aUMOJIEHCTBHUSIM.
Pe3syabTaThl e OOBsICHSIET MEXaHN3M SAEPHON PEaKIUN CHHTE
00y4eHHst e CocTaBIsieT U pemaeT 3a/1a4d Ha SIePHB

Oran MOTHMBalMM MOXHO HayaTh MaTEepHAIOM
BHYTPUIIPEIMETHON MHTETPALMHU WILTIOCTPUPYETCS Ipa
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CBSI3M XMMHYECKUX 3JIEMEHTOB OT YHCJIa HyKJIIOHOB M OTMEYAETCS BO3MOXHOCTh MOJTYyYEHHS
SIIEPHOI DHEPTHU HE TOJBKO IMyTEM AETCHUs TSDKENBIX sep, HO M CIUSHUEM (CHHTE30M)
nérkux spep. s oOCyXIeHusi, KpoMe BOIPOCOB W3 YYEOHHKA, MOXKHO MPEIUIOKHUTH H
ClIe/TyOIIHE:

o CKOJIBKO 3HEPTUH BBIICISICTCS PU KKIOH peakIiy AeTICHUS sSapa ypaHa?

o [Touemy mpu peaxiy AeTICHUS TSHKENBIX SAEP BBIICISIETCS OTPOMHOE KOJIMYIECTBO
sHeprun?

®opMupyeTcst UCCIEA0BATENBCKUNA BOIIPOC.

HccnenoBarebekuii Bonpoc: Conpogoscoaemcst i peakyuu CIusiHUs 182Kux soep
gvloeneHueM 6oabuo2o Koruvecmea snepeuu? Ilovemy?

OTBeTHI yJamuxcss BBICITYHIMBAIOTCS W CaMbI€ HHTEPECHBIC OTMEYAIOTCS Ha HOCKE.
UccnenoBanne «BplYnMCcINTe SHEPIUIO, BBIACISAEMYIO TIPH CHHTE3€ JIETKHUX — sep»
BBINOJIHSIETCS TApaMu. YUUTeN b AaET yKa3aHUsl 110 BBIMOJIHEHHIO HCCIIEA0BAHUS: MACCHI siep
JaHbl B Tabmuie 4.3 y9eOHHKa B aTOMHBIX SIWHHUIAX MACCHI; BEIYUCICHHUS MPOU3BOSATCS C
touHocThio 710 0,00001.

OOcyxIIeHne HCCIIeIOBAHUSI MOKHO IPOBECTH C IIOMOIIBIO BONPOCOB M3 ydeOHHKa.
Yuurens HoKeH 00paTUTh BHUMAaHUE HA TO, YTOOBI yJaIIuecs: CaMOCTOSATENFHO TPUIIITH K
CIICIYIOUINM JBYM BBIBOJIAM:

1. B onpeneneHny KOIMYECTBA SHEPTUH, BBIACISIEMOM NP SAEPHON peakluu, BaXKHYIO POJIb
UrpaeT YhcIoBOe 3HaYeHUe AedeKTa Macc.

2. KonngecTBo »HEpruu, BHIIEIIEMON MPU CIUSHHUM JIETKUX sep, BO MHOTO pa3 Ooiiblie
OHEPIruu, BBII[CJ'[S[CMOI\/'I pu ICJIICHUN THKEITBIX A0Ep.

Ha cnenyromiem stane kiacc A€IUTCS HA TPYNIIBI, KOTOPBIE MONYYaroT 3aaHue, 03HAKOMHUB-
LIMCh C TEOPETHYECKUM MAaTepHaloM W3 Y4eOHMKa, MOJrOTOBHUTH IMpe3eHTalHi0. YToObI
COZIep’KaHue MPE3CHTALUH COCTOSUIO U3 HEOOXOAMMOM MH(pOPMAIMH, IPyINaM MOXHO pa3-
JIaTh TUNAKTHYECKNE JIMCTKHU CO CIICAYIONMMH BOIIPOCAMH:

« Kakue TpyJHOCTH BO3HHMKAIOT ITPH OCYIIECTBICHUH PEAKIINH CIMSHUS JIETKUX siiep?

o Kakim criocoboM mpeoonieBaeTcst KyJOHOBCKOE OTTAJIKMBAHHE MEXK/Ty TPOTOHAMH?

o Kak Ha3pIBaeTCS peaKmus CHHTE3a JIETKUX saep?

o CpaBHUTE KOTMYECTBO SYHEPTHH, BBIIEIIEMO IPH TEPMOSICPHBIX PEAKIIUIX C KOTMIECTBOM
SHEPTHH, OyISHHBIM TIPH JeNICHAH TSHKENBIX sSaep.

e MOXHO JTH OCYIIIECTBUTH TEPMOSICPHYIO peakiuio Ha 3emie? [logemy?

o CouHile — TepMOsIZICpHBIN peakTop. Hanuimure TepMosiiepHble peakiyy, MpoTeKaroliue Ha
Connre.

¢ BonoponHas 6omM0a — ycTpOWCTBO JUTS HEYNIPABISIEMOW TEPMOSIIEPHOI peaKIHH.

o CpaBHEHHUE BOJOPOIHOM U aTOMHOI OOMO.

IIpenyaraembie TA6AMUBI M CXEMBI.

Moowcno npusecmu makoii paxm o 6000poOHOU
bombe: Booopoonas bomba enepgule bviia ucnwvi-
mana CLIA 1 noabpsa 1952 200a na ocmpose
Onyeena6 (Tuxuu oxean). Cuna 83puviea
npesviuiana cuny 83pviea bomovl, COpouleHHoU Ha
Xupocumy, 6 700 pas. B pezynomame 63pvisa
ocmpos coscem ucue3 ¢ nogepxHocmu 3emau, Ha
OHe okeana nosisuicsi kpamep ouamempom 2000
Mempog u 2yourou 52 mempa.




Ha sTamne TBOpueckoro npuMeHeHHs y4alrecs BHIIOIHSIOT 3a1ady u3 0o0ka E yueOnunka:
3agauva. Breruucnure sHEpruo, MpuxoIsILylocsi Ha OAWH HYKJIOH, KOTOpast BBIJIENSETCS MIPU
B3pBIBE BOJIOPOAHOM OOMOBI — IpH peakiyy cuHTe3a sizep (1). (a.e.M. Ui 3JIEMEHTOB U
YaCTHII TIPUBECHBI B Tabmmie 4.3.)

Pemenue
Am = (mén + mgu) — (mgHe + mgH);

Jano

n+5SLi - 4He + 3H.
mi, = 1,008665 a.e.m.,

me; = 6,941 a.e.m. .,

AE  Am-931,5M5B
E=—=—

Maye = 4,002603 a.e.nm., A~ A
msy = 3,016062 a.e.m.
1
e=?
Boruncnenue

Am = (1,008665 + 6,941)a. k.v — (4,002603 + 3,016062) a.e.n.= 0,931 a.e.u.
_0931-9315MaB _ 867,2265MB _ . MoB

7 HYKNIOH HYKIIOH

&

7 HYKIOH

JJ1eKTPOHHBbIE PecypChl
1. wikimapia.org/2438085/ru/Ocmpos
2. bigpicture.ru/?p=177191

OuenuBanue. [y onpeiesieHusI CTETIIEHN TOCTHKECHUS IIOCTABICHHO 11eny 00yUueHHs
MOYKHO BOCIOJIB30BaThCA CIEAYOUUMU KPUTEPUIMH.
KpuTepun OllCHUBAHUSL: paszbsiCHeHUe, Kidccupurayus

SepHOH peakLun
CHHTE3a.

MeXaHHU3M SAEepPHON
pEaKLUK CHHTE3aA.

MeXaHHU3M SIEepHOU
peakluy CHHTE3a.

I ypoBensn 11 ypoBeHb 111 ypoBeHb IV ypoBennb
Omn60o9HO C ommbkamun B ocHOBHOM BepHO BepHo paszbsacHser
pa3bACHIET MEXAHU3M | pa3bsCHSET pa3bsiCHACT MeXaHU3M sEepHOH

peaKku CUHTE3A.

3arpyaHseTcs
COCTaBHTh U PEIINTh
3a7a4d Ha sIepHbIe
peaKLiy CHHTE3a.

C moMOUIbIO YUUTETS
COCTaBIISICT U PeIlaeT
3aJa4d Ha sIepHbIE
pEaKLUH CHHTE3a.

B ocHOBHOM BepHO
COCTaBIISICT U PEIIAcT
3aJa4y Ha sJepHbIC
PEaKIMM CHHTE3A.

[IpaBunbHO
COCTaBJISICT U PeIacT
3aJa4y Ha sJepHbIC
PEaKIMN CHHTE3A.

B koHIle ypoka pabodmne JINCTKU COOUPAOTCsI U JOOABIISIOTCS B IIOPT(HOIHO YHALHXCSL.

{H +3H > 3He + §n
AE = Am-c?

Vpox 99 / PEIIEHUE 3AJAU
Ha ypoxe MOXHO BBITIONHUTD 331aHUS U3 yIpaKHEHUS 4.8

1. Kakas gactuma oOpasyeTcs B pe3ylbTaTe JaHHOW TepMOsiiepHOH peakunu? Kakoe
KOJIMYECTBO YHEPTUH BBIACISIETCS IPH PEAKIINK CHHTE3a?

Am =m, + my, —ms —m, = 2,014102 + 3,016062 — 4,002603 — 1,008665 =
=0,018896 a. k. v.

AE =~ 0,018896 - 931,4MeV = 17,6016MeV

OtBet: B manHO# TepMosaepHO peakiiui 00pa3yeTcsi HEHTPOH U BBRIETIS 7,6
M>5B sHeprum.
V




Jlano Pemrenne

3He + 3He > %He + 21H. Am = 2myy, — (Maye + 2may);
M3y, = 3,016042 a.e.n..,
Mape = 4,002603 a.e.m,, .= AE  Am-931,5 M>B
miy = 1,007825 a.e.m. A A '
&7

Brruncnenus
Am = 2-3,016042 a.e.m. —(4,002603 + 2 - 1,007825) a.e.m. =

=0,0193831 a.e.m.

0,0193831 -931,5 MsB  12,883577 M5B M>5B
= = =2,14726 .
6 HyKIOH 6 HyKIOH HYKIOH

&

Ypox 100/ Tema: ABJAETCA JIU AAEPHOE OPYKUE
I'APAHTOM MEXKJIYHAPO/JHOI'O MUPA? (YPOK-JIEBATDI)
1.1.1. Pa3bsicHAET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE

U 7I€pHBIC SBJICHHS, IPUYNHBI X BOSHUKHOBEHUS.
1.1.4. Pa3bscHseT coOpaHHyr0 HHOPMAIUIO O 3aKOHOMEPHOCTSIX JJIEK-

MoacTanapTsl .
TPOMArHUTHBIX (MAarHUTHBIX, CBETOBBIX), AaTOMHBIX U SAE€PHBIX SIBICHHH.
2.2.1. OOBSICHSAET POJIb IEKTPOMATHUTHOTO U SAEPHOTO B3aUMOCHCTBHIA
BO B3aMMOCBSI3aHHBIX CHCTEMaX IPHUPOJIBL.
e Benér cpaBHEHNE MPENMYIIECTBA U OMTACHOCTH O0IaJaHuUsI OPYKHEM

Pe3yabTaThl MacCOBOTO MOPaKEHHUSI.

o0y4eHust o [IpuBoANT MpuMeps! O€ACTBUI, TPUHOCUMBIX OPY>KHEM MAaCCOBOTO

MOPAYKECHUSL.
DTOT ypOK, KaK UTOTOBBIH, I1eJIECO00pa3HO MpoBecTH B hopme JebaToB. J[edaThl mpoBoasITCS
0 TeMaM U3 yueOHuKa. [[Jis opraHu3aiiu Takoro ypoka yUuTel ko TOJIe3HO 03HAKOMHUTECS
CO CJICAYIOIIMMHU PEKOMCHIAIMSIMU:
e Onpenenure Temy nebaroB. Tema BeIOMpacTcs TaKuM 00pa3oM, 9TOOBI OHA BBI3EIBAJIA
HWHTEpEC YYAIIUXCs U CTaja MPeIMETOM IIHPOKOTO 00CYKICHUS.
e Co3paiiTe TBEe KOMaHIBI C OTMHAKOBEIM YHCIIOM y4acTHUKOB. OIHa M3 KOMaH/ JOJDKHA
OTMEYaTh TOJIOKUTENBHBIC, a APYyTas — OTpUIaTeIbHbIE 0COOCHHOCTH pacCMaTPpHUBACMOM
TEMBI.
¢ Xpebuem ompenenute, kKakas U3 KOMaHA OyIeT KOMaHIOH YTBEPKAAIOIINX, a Kakas -
KOMaHA0W OTPUILIAIOLIUX.
e [loMoruTe yyacTHUKaM apryMeHTaMH ¥ aHTHapryMeHTaMu. HekoTopbie 13 HUX yKa3aHbl B
yueOHHKe.
e Coryacyiite ¢ yJanuMucs 3apaHee Kak OyIyT MPOBOAUTHCS 1e0AThI, pErJIaMEHT U POJIb
YYaCTHHKOB,
¢ Onpenenure, KTo OyneT cyapsiMu. X MOXHO BBIOpATh cpeau yqanmxcyZ—?a YYEHHKA
e JleOaThl MPOBOIUTE, CTPOTO COOIIOAS PETIaMEHT.

KomaH/a yTBep:kIa0IIHMX (BEICKA3bIBAIOIINXCS B MOIB3Y 00CYKAAEMO K
yoemuTh cyneit B cBoed mpaBoTe. [103TOMY mepBBIe BBICT IHE yyac

MIPEACTABISAIOT CyIbsIM CHCTEMY CBOMX apryMeHTOB. O@REBHOI 3 el KoM
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ne0aToB SIBISETCS TO, YTOOBI BBICTYIUIEHHE BCEX €€ YYaCTHHKOB OBLIO SICHBIM, YETKHM H
yOenurensHbIM. LlenecooOpa3Ho pa3euTh BRICTYIUICHNS] Ha HEOOIIbIIINE YacTH.

Komanna oTrpuuaomux (BBICTYIAIOMINX IPOTUB 00CykaaeMoro (akra) CTaBuUT 3a1ady
ONPOBEPTHYTh apryMEHTHI ONMOHEHTOB. OHM HE COMNIANIAIOTCSA ¢ AOBOJAMH ONIIOHEHTOB U
MIPEACTABISAIOT BHUIMAHUIO CyAel APYTrylo TOUKY 3peHus Ha o0cyknaeMblid Borpoc. [lepBbrii
13 BBICTYMAIOMINX BBIJBUTAET CBOM apIyMEHTHI B ITOJIb3Y CBOEH TOYKM 3peHus. OcTaibHbIe
YYaCTHHUKH KOMaHIBl B CBOMX BBICTYIUICHHSAX C YHOPCTBOM 3aIHUIIAIOT 3Ty TOUKY 3PEHHS.
Emgé pa3 ciemxyer OTMETHTb, 9TO CTOPOHBI 3AIIUINAIOT HE CBOIO MPABOTY, a IPOCTO CTAPAIOTCA
yOenuThb cyae.

Cyabu BO BpeMsi 71e0aTOB TOJIBKO CIYIIAIOT JOBOJABI MPOTHBOMOJIOKHBIX CTOpOH. OHM
OIIPEICTISAIOT, YYACTHUKN KaKOH KOMaH/bl BBICTYIAIOT Oosiee yOennTeIbHO, OLICHUBAs apry-
MEHTBI YYaCTHUKOB, JIOTHYHOCTh M3JIOKEHUsI (PAKTOB M CTENEHb YOEIMTEIBHOCTH 3aIlUTHI
CBOEH TOUKH 3pEHMUSL.

[TpnbnM3UTENBHBIN ClIeHapHA AUCKYCCHU:

Komanpga JesATeIbLHOCTH Bpems
1 1-e BEICTyTIJIEHHE KOMAH/IbI BripakatoT cBOM MO3UINH U IPUBOASAT
YTBEPXKIAIOMIX JI0Ka3aTeNIbCTBA CBOSH MPABOTEHI MHHYTBI
OTHOIIICHHE KOMaH Bl UToObI OKa3aTh HECOCTOSTEIFHOCTD MEPBBIX 3
OTPHIAIOIINX K BBICTYTAIOIIIX KOMaH/b! YTBEPKJAIOINX MUHYTBI
BBICTYILICHHIO 3aal0T UM IPOBOIMPYIONIHE BOIIPOCHI
2 1-e BBICTyTIJIEHHE KOMaH/IbI KputHkys 10Bo/IbI KOMaHABI -
OTPHUIAIOIIUX YTBEPXKJAIOIMINX, BEIPAXKAIOT CBOH MO3HIIUH MHHYTHI
OTHOIIeHne KOMaH/bI 3amaloT BOIPOCHI JUISl IOKA3aTeIbCTBA 3
YTBEPKIAIOIINX K 0ECIIOYBEHHOCTH apryMEHTOB KOMaHIbI MHUHYTHI
BEICTYIIICHHIO OTPHUIIAOIIIX
3 2-€ BBICTYIUICHUE KOMaH]Ibl [IpuBOIAT HOBBIE JJOKA3aTEILCTBA CBOCH -
YTBEPXKIAIOIMINX MIPaBOTHI MHUHYTBI
OTBeT KOMaHbI 3aaloT BOMIPOCHI, CTABAIINE MO/ COMHEHHUE
OTPHIIAIOIIUX HA 3TO HOBBI€ apIyMEHTbI KOMAH/ABI YTBEPKAAIONINX  [EViZi:AAv
BBICTYIICHHE
4 2-¢ BEICTYIIEHHE KOMAH/IBI KputHKyst apryMeHTHI KOMAH/IBI -
OTPHIIAIOIINX YTBEPXKJAIOMINX, BEIPAXKAIOT CBOIO MO3UIIAIO MHUHYTBI
OTHOIIEHHEe KOMaH bl 3a7aloT BONIPOCHI, CTAaBSIINE IOl COMHEHHUE
YTBEPXKIAIOIINX K apryMeHThbl KOMaH/Ibl OTPHILIAFOLINX MHHyTLI
BBICTYIIJICHHIO
3-¢ BBICTYIJICHHE KOMaHIbI OTtMmedast CBOE MPEBOCXOACTBO, 0000IIAI0T
YTBEPIKAAFOLIHX PEe3yJIbTaTHI JUCKYCCHI
“ 3-e BBICTYIICHHE KOMaH [bI OTMedast CBOE MPEBOCXOACTBO, 0000IIAroT -
OTPHIIAIOIINX PE3YJIBTaTHI JUCKYCCHI MUHYTBI

Cynpu OLIEHUBAIOT BHICTYIICHHS YYACTHUKOB I10 3apaHee COTTIACOBAHHBIM KPUTEPHUSIM,
HaIpuMep, MOKHO NPEJIOKATH TaKYI0 TAOIUITy KPUTEPHEB:
Kpurepuu Ouenka no 50-0aJ

Hackonpko yOenuTensHO TOBOPHUT BBICTYMAIOMINI? Maxkcumy
O060cHOBaHa JIM TTO3HIMS CepbE3HBIMU (pakTamMu?
CMOF JIM OIPOBEPIrHYTH TOBOABI OHHOHCHTa?
B KaKOﬁ CTCIICHU BLICTYIIJICHUEC 3MOHI/IOH3.J'H)HO?
OO0wwii 6amn

Bannel Bcex cyaeit ckiaapIBalOTCs U AJIsL KaKIOU KO
Komanna, Habpapmas 0ospiiee KOTHIeCTB@AOAIIOB 00
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MPOBECTH HE B hopMe 1e0aToB, a B POpMEe AUCKYCCHUHU, TO B OOCYKICHHUIX MOXKET MPHHATH
YYaCTHE KKIBIH YICHUK U CTCIICHb JOCTIDKCHHUS [IEH 00YYCHUS MOXKET OBITh YCTAaHOBJICHA
Ha OCHOBE CJIEYIOIINX KPUTEPHUEB.

KpuTepuu OLleHUBAHUS: CPAGHEHUE, NPUBEOEHIEe NPUMEDOG

MPEUMYIIEeCTBa 1
OIIACHOCTH 00JIaaHus
OpY’KHEM MacCOBOTO

MPEUMYIIECTBA 1
OIIaCHOCTH 00JIafaHus
OpYXKHEM MacCOBOTO

MPEUMYIIECTBA 1
OIIaCHOCTH 00JIafaHus
OpYXKHEM MacCOBOTO

1 ypoBeHb II ypoBeHb I1I ypoBenb IV ypoBenb
3arpyaHseTcs HacTHyHO BEpHO B ocHOBHOM BepHO Tlonpo6HO 1 ToyHO
CpaBHUBATh CpaBHHBAET CpaBHHBAET CpaBHHBAET

MPENMYIIECTBA 1
OIIaCHOCTH 00JIafaHus
OpYXKHEM MacCOBOTO

SIICPHBIM OpPYKHEM.

SIIEPHBIM OPYKUEM.

SIIEPHBIM OPYKUEM.

TOpaKeHUsl. MOpaKeHHUSI. MOpaKeHHUSI. MOpaKeHHUSI.
3arpyaHsaeTcs C nomonrsto yuntenst | IIpuBoauT yacTu4HO [TpuBogut

MIPUBECTH IPHMEPHI MIPUBOAUT MPUMEPEI BEPHBIE IPHMEPHI MOAPOOHBIE U TOYHBIE
KaracTpod, KaTacTpoQ, KaTacTpoQ, IIpUMEpHI KaTacTpod,
MOPOXKIAEHHBIX MOPOXKIEHHBIX MOPOXKIEHHBIX MOPOXKIEHHBIX

SIIEPHBIM OPYKUEM.

OTBETHI OBOBIIAIOIINX 3AJTAHUIA

1.C 2.A

3.B

4. D 5C
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Ypoxk 101
MAJIOE CYMMATHUBHOE OIEHUBAHUE

1. Ilpu B-pacmaze sapa XUMUYECKOTO 3JIEMEHTA!
1. MaccoBoe 4MciIo 371€eMEHTa HE MEHSIETCS, TOPSAKOBBII HOMEP MEHSETCS;
2. MaccoBoe 4HcII0 37IEMEHTa MEHSIETCS;
3. I[TopsiKOBEI HOMED DJIEMEHTa HE MEHSIETCS,
4. MaccoBoe 4HCII0 3JIeMEHTa MEHSIETCSI, TIOPSAKOBBII HOMEp HE MEHSETCS.
A) toneko 1 B) Tombko 2 C)tonmpko 3  D)Tompko4  E)2u3
2. 3apsan agpa 19,2 - 107 19K, Cymma 3aps10B 3JEKTPOHOB KAKOTO HEHTPaIbHOTro
aToMa Mo MOJYJIF0 UMEET TaKoe 3HaYeHue?
A)TIAL B)C  O)fMg  D)pZr  E)i5C
3. Kakas gactuua obpasyercs B sepHoii peaximu 4Li + 1H - jBe + x ?
A) nporon B) meiitpon  C) a-uactuna D) neiirepuit  E) B-uactuma
4. Slapo 235U mocne HECKONBKUX O- U B-pacraioB MPEBPaTUIIOCh B AIPO
Pb. CxonbKo 0- 1 B-pacmaioB MPOU30ILIO?
A) 7 a-pacnanios; 5 B-pacmanoB B) 4 a-pacnanos; 7 f-pacnagos
C) 5 a-pacnanos; 7 B-pacnamoB D) 7 a-pacnanos; 4 B-pacnamos
E) 6 a-pacnanos; 6 B-pacmagos
5. KakoBo oTHOIIeHHE 9ncia HeUTpOHOB N K YHCITy IPOTOHOB Z IS TSOKENBIX saep?

207
82

AM¥x10 BE=1 0i>1 D)¥<1 B)X<o

zZ VA zZ zZ zZ

6. UTo Ha3BIBAIOT MACCOBBIM YHCIIOM sifjpa?
A) KonnuecTBO HyKJIOHOB B siipe B) KonudecTBO HYKJIOHOB sI/Ipa U 3JIEKTPOHOB
C) KonruecTBO HEUTPOHOB B siApE D) KonnuecTBO MPOTOHOB B SIpE

E) KonuyectBo 3:1€KTpOHOB
7. Bo cxonbko pa3 paguyc aroma Goiblile pajauyca sapa aroMa?
A) 103 B) 10* C) 10? D) 10 E) 10°
8. KonnuecTBo NpOoTOHOB U 211eKTpoHOB yactuiuek M, N u O

o a rpadike Aducio nporonos

12f == =====-~ *M
I Bompoc. Kakoe mnpenrnonoxeHne BEpHO B COOTBETCTBAM C  yql_________ &N
rpaduxom? (0 I 40

A) Tompko yacTrdka M sBIIIE€TCS HEHTPATBHBIM aTOMOM
B) Tonbko yactuuka N sBisieTcs HEHTpaTbHBIM aTOMOM
C) Tonpko yactuuka O ABIsIETCA HEUTPATIHHBIM aTOMOM
D) Yactuuku M u O sBIsifoTCS HEHTpaIbHBIMU aTOMaMHU 0 T
E) M, N u O sBasitoTcs HEHTpalIbHBIMU aTOMaMU YHCIO 31EKTPOHOB
II Bonpoc. Uemy paBeH 3apsz aaep M, N u O, coOTBETCTBEHHO
(e=1,610"Ku)?

9. Kakyto rpynity aToMOB COCTaBJISIIOT U30TOMBI?

A) 13 aTOMOB C pa3JIMIHBIM YHCIOM IIPOTOHOB B SI/Ipe
B) 13 aTOMOB ¢ pa3IMIHBIM YUCIIOM 3IEKTPOHOB
C) 13 aTOMOB C Pa3IUMYHBIM YHCIIOM HEUTPOHOB B SIpe
D) n3 aToMOB ¢ OANHAKOBBIM YHCIIOM IIPOTOHOB U HEHTPOHOB B A1pe
o U TpO
0e e o-

E) 13 aTOMOB C pa3NUYHBIM YHCIIOM 3JIEKTPOHOB, HO C OIMHAKOBLIM $HCIT
10. Yemy paBHBI MacCcOBOE YUCIIO A H 3apsAA0BOE YHCIO Z a, KOTOp
pacnada TIPeBPaTHIIOCH B M30TON 235P0?
4

A) Z=80, A=210 B)Z=84, A=210  C)Z=80 1

\/




D) Z=82, A=210 E) Z=82, A=214
11. Yro onpeaensiercs ¢ momomibo cuéryrka ['eirepa?
A) 4ncio gacTun B) o06mwmit 3apsix gacTul C) ckOpOCTh YaCTHYEK
D) o0mras sHeprust 4acTuIy E) 3apsx wactuin
12. B xakoM ciy4ae MpHuBeAeH o-pacnad?
A, X"'>, Y '"+,He" B)ZXA_)Z+1YA+—180
C)ZXA_>Z—2YA_4+2He4 D), x "=, v "+ e’ E)ZXA_>Z+2YA+4+—190

13. JIomuImTe TEPMOSACPHYIO PEAKITUIO {H +...— He+yn
A)IH B)2-iH C) D) 3H E) %

14. Snpo cocrout u3 90 mpoToHOB 1 144 HEUTPOHOB.
I Bompoc. U3 kakux gacTuil OyIeT COCTOSTH TO SAAPO MOCIIE UCITyCKaHHUS ABYX [B-4acTHIl U
OJIHOM 0-4aCTHIIBI?
A) 90 mpoToHOB, 140 HEHTPOHOB. B) 140 nporonos, 90 HEHTpOHOB
C) 87 mpotoHoB, 140 HEHTpOHOB D) 90 npotonoB, 142 HeliTpoHa
E) 96 npotoHoB, 142 nelitpona
IT Bompoc. PagnoakTHBHOE SIAPO IMOCIENOBATENbHO H3ny4yaeT 4dactuuku 5 a, 4 [ u 3y. Kakoe
MIPEATIONOKEHHE BEPHO?
1-maccoBoe yncino ymeHbaercsa Ha 20 equHul. 2—XUMHUYECKHUEe CBOMCTBA HE U3MEHSIOTCS.
3—aTOMHEIH HOMEP YMCHBIIAETCA HA 6 CAWHHUIL. 4—33p5{I[OBOG YHCIIO U3MEHsIeTCA 4 CIAUHUIBI
A) Tomsko 1 B) Tonbko 4 C)lu3l D)2u4 E)1,2u4

15. B 06pasie ¢ 60IbIIMM KOTHYECTBOM aTOMOB CTPOHIIMS 3957 uepes 28 JieT ocTanach
MTOJIOBHHA HAYAJIFHOTO YHCJIa aTOMOB. JTO 3HAYMT, YTO IEPHOJ] IOTypaciaja CTPOHINS
paBeH. ..

A) 14 ner B) 56 ner C) 28 ner D) 42 rona E) 38 ner

16. B xakoM ypaBHEHUH BBITIOTHAETCS 3aKOH COXPAaHEHUsI MacCOBOI0 Yucia siapa?
A)SBe+2H -» B+ in B) BN - 2¢ + e+ In
Oc->1B+ le+y D) 2ZAl + 2H - 2Mg + 3He

E)SLi+ 1H - %He + 3He

17. Kakue BeriecTBa HCIIONB3YIOTCA B SAEPHBIX PeakTopax Kak 3aMeTUTEIH HEHTPOHOB?
1 - rpadut; 2- ypan; 3 —kaamwuii; 4 — Tshkenas Boaa; 5 — 0op; 6 — IIyTOHHN
A)2u6 B)lu3 C)3u4d D)3us E)lu4

18. Kaxue BeriecTBa HCIIONB3YIOTCA B SAEPHOM pEakTOpe KaK TETNIOHOCUTENN?
1 —rpajur; 2 -—Boma; 3 —kanmmui; 4 — KUOKWIA HaTpud; S5 —ypaH; 6 — IUTYTOHHH.
A)S5u6 B)ylu2 C)3ub D)2u4 E)lu3

HpaBI/[.T[])Hl)Ie OTBETbI

8 14
112345617 I I 911011 |12]13 T 1511617 | 18
A|C|B|D|C|A|E|B 19,2+-107*°Kn; 17,6 - CID|IA|C|D|A|C|C|E|E|D
107°Kn
16,0 - 10~°Kn
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Ypox 19/ Tema: MAI'HUTHBIE ABJIEHUS. IOCTOSHHBIE

IMoacTanaapTsl

Pe3syabTaThl
00y4eHHs1

Tun ypoxa
®opma paboThI
MeTtoabl padoThl

MexnpegmeTHas
HHTerpanus

Pecypcsi

MOTHUBALIUA

MAT'HUTHI

1.1.1. Pa3bsicHsET 3IEeKTPOMarHUTHbIE (MAarHUTHBIE, CBETOBBIE), AaTOMHBIE
U sICPHBIC SBJICHHSI, IPUYUHBI KX BO3HUKHOBEHHUS.

3.1.1. Ucmone3yeT mprOOpPHI I U3yUESHHUS SITEKTPOMATHUTHBIX
(MarHUTHBIX W CBETOBBIX), AaTOMHBIX U SIICPHBIX SBICHUI.

e [IpuBOANT pUMeEpPHI MATHUTHBIX SIBICHUM.
® OOBsICHSIET CBOMCTBA MOCTOSIHHBIX MarHUTOB.
¢ [IpoBOIUT OMIBITHI C MOCTOSIHHBIMU MarHUTaMH.

WHayKTUBHBIN.

Bcem KJIaCCOM, B rpynmnax, MHAUBUAYaJIbHO.

«Mo3roBoii mITypM», BBIBOJ ONpEICICHUs, KIacTep, HaOI0ACHHE,
HCCIIeI0OBaHNE, aKBapUYM, MOJISIIUPOBAHUE, IPE3CHTALINS, 3a/IaHUE.

Mar. — 1.2.2;; 5.1.1. Und. —3.1.3.;3.2.2.;3.2.3.;3.2.4. Xum. — 1.1.1;
1.2.1.

Paboune mmCTKH, JUCTKH Ui HAONIOJCHUH, IUIAKaTBl, MEJ, Pa3UdHbIC
MPEIMETHI: CTEKJITHHBIA MIapHK, TBO3IUK, MOHETKA, )KETOH, KyCOK OyMaru,
JIACTUK, CIHYKA, IIOJIOCOBOH W TOJKOBOOOPAa3HBI MAarHWTHI, IITATHB
JIMDJIEKTPUUECKUH, MENKOBas HUTh, KOMIBIOTED, MPOEKTOP, IEKTPOHHAS
JIOCKa.

YpoKk MOXKHO HayaTb C MPUMEPOB SBICHHMN, C KOTOPBIMU YyYallleCsl CTAIKUBAIOTCS B
MTOBCETHEBHOM KU3HU. Y y4alIUXCs YK€ €CTh OIPEEIIEHHBIE NTPEICTABIEHH O B3aUMOIEHC-
TBHAX. BOCTIONIB30BaBIINCE 3TUM, MOXKHO METOANYECKHU 00JIee IPOAYKTUBHO IOCTPOUTH YPOK.
Co3naB BHYTPHUIIPEMETHYIO HHTETPALMIO C MaTEpHATIOM M3 Kypca 6-ro kinacca « MarHuTHoe
B3aHMOJICHCTBHE» U MEXIpeAMeTHyro uHTerpanuto ¢ I'eorpadueit n Ilo3nanuem mupa,
YUHUTENb MOKET MPOBECTH AUArHOCTHYECKOE olleHuBaHKe. OleHNBaHUE MOKHO IPOBECTU B
BHJIC ONPOCA WK C MOMOLIBIO AUAAKTHIECKUX KapTOUEK, UCTIONIB3Ys BOMPOCHL:
- Kaxue Buipl MarHuToB Bl 3HaeTe?

- YMeeTe 1 Bl HAMArHUTUTh UTOJIKY WM HOXKHHIBEI C TIOMOLIbIO MarHuTa?

- MoxeTe 11 IPUBECTH IPUMEPHI ITPAKTHIECKOTO MPUMEHEHNS MATHUTOB?

- KakoBbI cxoncTBa M pasnuyus MeXIy B3aHMMOJIEHCTBHAMHU JBYX 3apsDKEHHBIX YacTHIl U
B3aNMOZAEHCTBUEM MarHUTOB?

- [l xakux 1eneit HCroab3yrTCs MarHUTHI?
- JIns xakux menei ucmonb3yercs koMmac?

- Yto siBIIsIETCS OCHOBHOM 4acTh0 KoMmaca?

NS



JuaakTuyeckuii JUCTOK

B xakux messix ucnosan3yercs komnac?
Hcnoab3yliTe pUCyHKH

MorTuBarust MOXeT OBITh CO3/IaHa Pa3IMYHBIMH METOIAMH.

1. «Mo3sroBeM mTYypMOM». Ha ocHOBe MaTepHana y4eOHHKa YUUTEIbh MOXKET T03HAKOMUTh
y4JaImxcs ¢ MpuMepaMy OBCETHEBHOTO MPUMEHEHNUS TIOCTOSIHHOTO MaranTa (6J10K A).
Hcnonp3oBaHue cnaifoB, BHACOMATEPHAIOB U COOTBETCTBYIOIIUX MAaTEpUANIOB H3
MYJIBTUMEUHHOTO y4eOHHMKA ITOMOXKET MOBBICHTh MHTEPEC yYallUXCs K COJACpP)KaHHIO
tembl. Ilocie obcyxneHns Ha TOCKE OTMEYAIOTCS CaMble HMHTEPECHBIE MPEITTONOXKECHUS
ydarmmxcs.

2.  MOXHO NIPUMEHNTH METO «KJIACTEP». Y UUTEINb 3aIIMCHIBAET B OJHY M3 AUEEK KiacTepa

ABIICHHE, a YJAaIHecs 3aBepIIaloT e€ 3aloIHeHUE TPUMEpaMH, ¢ KOTOPBIMHU 3HAKOMBI U3
TMOBCEIHEBHOM KU3HH.

Monocosoi <

[yroobpasHbiii YE
KonblLeobpasHblii

MocTosAHHbIN
MarHuT

JICMOHCTPUPYETCS B3aHUMOJICHCTBHS MAarHHUTOB,
TEJEeKKaX U T.J. DKCIIEPAMEHT 00CyKIaeTCsl BCEM
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HccaenoBaresibekue BONPOChl: Kak MOJICHO HA36aMb NpumsdiIcerHue U Oommankuganue men?
Kaxum eewgecmeam smo npucywe? Kaxue eewjecmea MOJNCHO HA36aMb NOCMOSAHHLIMU
Mmaznumamu?

Bo Bpems 00Cyx/IeHUS yIUTETh MOIBOIUT yUYAITUXCs K MBICTH O TOM, YTO HECMOTpSI Ha
pasmmune (opM, BCE MArHHUTHI OOJIAAAFOT CIIOCOOHOCTBHIO TMPUTSATHBATh OJHHA H TE XKE
MIPEIMETHI, YTO 3TO UX CBOMCTBO MCIOJIB3YETCS HA TPAKTHKE.

INPOBEJIEHUE NUCCJIEJOBAHUSA-1

VYuurteiBas 00bEM TEMbI, KOJIUYECTBO MCCIICIOBAHUI B HEH, 11€716CO00pa3HO MPUMEHEHNE
Ha ypoke MeTona «AxBapuym». Llens 3Toro Merosa — pa3BUTh HABBIKM BEICHUS JHCKYCCHH.
EcTb HecKkoIpKO BapHaHTOB MIPOBEACHHUS YPOKa METOJIOM aKBapHyMa.

Ha stom sTane ypoka nose3Hee NepBblii BApUAHT akBapHyMa:

COBMECTHO C y4allMMHUCS ONpPEeNsIoTCs NpaBuiia MPOBEISHUs AUCKYCCHU (Hanpumep,
MOJJYNHEHNUE PETIIAMEeHTY, HE MPEPhIBATh BHICTYNAIONINX U T.J.). YUaluecs JensTcs Ha JBe
rpymnsl. OJfHA U3 TPYTIN CauTCs Ha CTYJIbS BHYTPEHHETO KPyTa U 00CYXKIaeT NpeIIoKEHHYTO
yuurteneMm npodiemy. [lpyras rpynma caauTcs Ha CTyJIbsl BHEITHETO Kpyra M HaOmoqaeT 3a
COOTBETCTBHEM JUCKYCCHH YCTAHOBJICHHBIM TIPaBHIIaM.

Y4uTens JeTUT KIacc Ha JABE TPYIIBI U OHH BBITIOJIHSIIOT UCCIIEI0BaHNE, JAaHHOE B OJIOKe
B. Vuurens npurnamaer y4amuxcs OAHOM I'PYNIBI BO BHYTPEHHUN KPYT U MpeajiaracT uM
MIPOBECTH HCCIICOBAaHHUE MOJ Ha3BaHWEM «Teno ¢ MarHUTHBIMH CBOWCTBamMM». Criemyer
06paTI/ITI) BHUMaHHC Yy4YalquXCsAa Ha COCTaB TECJI, MNPUTATUBACMBIX MarHuTOM. Bo BpEMA
HCCIICZIOBAaHMS yJaliecs MPakTHYECKH HaOJIONaloT, Kak Tela, W3TOTOBJICHHBIE M3 JKelesa,
CTaJIN, HUKEJIsl, UyTyHa, IPUTATUBAIOTCS K MarHUTY. BO3HUKAIOT pa3nuydHbIe NPeNoI0KEeHNU,
OOBSCHSIONIME, TTI0YEMYy Teja, W3TOTOBJICHHBIE M3 CTEKNa, JIepeBa, IUIACTMAacChl, MEJH,
QIIOMUHUS, HE IPUTATUBAIOTCA K MarHUTy.

OBMEH UH®OPMAIIUEN U OBCYKJIEHUE

Tena IpursaruBaercs OtrankuBaercs Ilpeamonosxxenus PesyabTart
Crekiio
JepeBo
IMaacTmacca

Mean

ANIOMUHUMT

IMepBast rpynmna BeAET AUCKYCCHIO IO TEME MCCIIEIOBAHMS, KOTOpast MPEKpaIaeTcst Iepes
5-8 MHHYT. YYacCTHHKH «BHCIIHEH TpYNIb» OICHHBAIOT MPOBEICHHE MANUCKYCCHH H,
OOMEHSBILUCH MECTAMU, TPYIIIBI IPOIOJDKAIOT 00CYKICHUE CIIEAYIONIEH TTPOOIEMBI.

MNPOBEJEHUE NCCJIEJOBAHMUSI-2

Bo BTopom nccnesioBannu pasdupaercs Bonpoc «B kakoii yactn magghira ¢
HUTHOE JieiicTBre?» Bo BpeMst BBIOIHEHHST HCCIIEIOBAHMS yUamyecs yoe
MarHUTHOTO B3aUMOJEWCTBUSL HE BO BCEX YaCTAX MAarHuTa MP@sBI
[NonabmronaB, Kak TBO3/b, NPUTAHYTHIH K MarHuTy, cam
y4alecs J0JDKHBI 00BSICHUTD yBHAeHHOE. OHU BBIIBUTAIOT Pa
0OBSCHEHUS] HEOOBIYHOTO SIBJIEHUSL. DTO HCCIIEIOBAHNE




OBMEH UH®OPMAIIUMEN U OBCYKJIEHUE

OOcy>kieHre 3a1aHNs] MOXKHO ITIOCTPOUTH HAa OCHOBE BOIIPOCOB U3 ydueOHuka. [l moucka
OTBETOB Ha BO3HUKAIOLIXE MPEITION0KEHUSA MOKHO BOCIIONB30BATLCS TONOJHUTEIBHBIMU
BOIIPOCAMMU.

= [1oN1t0Cbl MarHuTa

CpeaHAaa AMHuA
MarHuTa

Maruut

Kak onpeaenntb
noJitoca MarHuTa?

HccrnenoBanme MOXHO 0OCYyIUTH IO BhIIIEYKa3aHHOU cxeme. [locmeqanii BOIpoC CTAaHOBUTCS
MIPUYUHON BBIABIKCHUS PEION0KEHUH U1 O4epeTHOTO UCCIICTOBAHHUS.

MPOBEJEHUE NCCJIEJOBAHMUSI-3

Ha »tomM »aTame ypoka Iydiie NPUMEHHTh BTOPOH BapHaHT akBapuyMa. YUYacCTHHKH
«BHYTpEHHEW» I'pyIbl 00CYKAAIOT MPEUIOKEHHYIO YUUTeJIeM NpodiieMy, HO, B OTIMYHE OT
MIEpBOTO BapHaHTa, 03BYYMBAIOT TOJBKO JOKA3aTENbCTBA B MOJIb3Y MPOOJIEMBI. YUYaCTHHKH
«BHEIITHEW) I'PYIIBI CIYIIAIOT 3TH JJOKa3aTeIbCTBA, 3aMHCHIBAIOT UX, AHAJTU3UPYIOT, TOTOBSIT
CBOM JIOKa3zaTenbcTBAa MNpoTHB. Uepes 5-8 MMHYT IHCKyccusl TIpeKpamiaercs, TPyIIIbI
BHYTPEHHETO M BHEIIHETO KPYroB MeHSIOTCA Mectamu. OHH BEAyT AWUCKYCCHIO JUIA
OTIPOBEP)KEHMS JI0KA3aTENbCTB CBOMX IPEAIMNICCTBEHHWKOB. 3JECh HE BaKHA BBIPAOOTKa
€IMHOTO MHEHHMs Tpynil. BemmonuseTcs nccnenoBanne «OnpeneneHne MOMI0COB MAarHUTa.
VYuamuecs Ha NpakTUKE yOEKIAIOTCS, YTO HE3aBHCUMO OT TOrO B KAaKOM HAallpaBICHUU
BpAIalOT MOJABEUICHHbI HAa HUTH MAarHUT, OH BO BCEX CIIydasX YCTaHAaBIUBAETCA B
HaIpaBJICHUHU CEBEP-IOT.

OBMEH UH®OPMAIIUEN U OBCYKJIEHUE

3nmech 1enecoodpa3Ho co3/1aTh BHYTPUIPEIMETHYIO W MEXIIPEAMETHYIO HWHTEIPaluio,
BCIIOMHHMB 3HAaHUS yYaIIUXCsl O TeorpaMueckuX U MarHUTHBIX MOTIOCaxX 3eMIIH, C KOTOPBIMH
ydaluecs 3HaKOMBI U3 IpenbIayux KypcoB @usnku u I'eorpaduu. MoxxHO f1aTh ydammmcst
rpaguyeckoe 3aJaHMe O MarHWTHBIX M Treorpaduyeckux Moitocax 3eMild. Pe3ynbrars
HaOMIOACHNH  OTMedaroTcsi B paboumx muctkax. OOCyXIeHne WCCIeOBaHUS MOXKHO
MIPOBECTH Ha OCHOBE BOIIPOCOB U3 YUeOHHKA.

Judepenunanbnoe odydeHue. YICHUKN C HU3KAMHU PE3yJIbTaTaMU OOYICHUS M YICHRKI
C OrpaHUYEHHBIMH (U3NUECKUMH CTIOCOOHOCTIMH MPOBOAAT paboty ¢ Hagilornee AxrvBHbINMY

y4aCTHUKaMH.
OITIOJIH HBbIMU

OBOBUIEHUE U UTOI'
VuuTens MOXeT 00paTHThCS K KJIACCY € BOIPOCAMU U3 YHEOHH
BorpocamMu. OH MOXKET MPEATIOKUTh YJalIUMCs CICIy i UTaH N3KICHHS

TCOPCTUUCCKOI0O MaTepuaia:

\/



1. ITocTOSIHHBIC MArHUTHI

2. CBoIiCTBa ITIOCTOSIHHBIX MAarHUTOB

3. [lpuHuun neicTBUs KoMmIaca

4. BzauMoaelcTBUS MEXAY OJI0CaMU MarHuTa

TBOPYECKOE IPUMEHEHUE
Brmonnsiercst uccnenoBanne «Kak B3anMoeHCTBYIOT MarHUTHBIE TIOMTIOCA?», TAHHOE B
6sioke E. VccnenoBanue Moxet ObITh IPOBECHO B Tpynmnax. Llenp uccnenoBanus —
MIpaKTHUYECKasl MPOBEPKa B3aUMOCHCTBHS OJJHOMMEHHBIX U Pa3HOMMEHHBIX MOJIFOCOB
MAarHuTOB. Y4Yaluecss MOryT OTMeUaTh Pe3yJIbTaThl B CIEAYIOISH TabuIIe.

Ne HccnenoBanne Bzanmopeticteue

[Iputspkenue | OTTankuBaHue

1 JIBa ceBepHBIX
2 JIBa FOKHBIX
3 CesepHblit 1 OxHbI#H

3ananue, ganHoe B O10ke F, cimykuT camocTosTensHOMY 0000IIeHHI0 OCHOBHBIX 3HAHUH,
M3YYCHHBIX YYaIIMMHCS B TEUCHUE YPOKa.
CBOJiCTBa ITOCTOSIHHOTO MarHuTa

CgoiicTBa
Kirouessie cioBa Ilocmoannvlit mazuum, MaAZHUMHbBLIL NOJIOC, CEBEPHBLL MAZHUMHbLI
ROMIOC, 10JICHBLIL MaZHUmMHbLL nonwc, memnepamypa Krwopu, cpeoussn
JIUHUA MAZHUMA

Brinonnsss 3apanus us pasgena «IIpoBepbTe cBoM 3HaHUAY, ydalluecs MOTYT CaMOCTOS-
TEJILHO OLEHUTh CBOU PE3yJIbTaThl. J{JIs1 BBINOIHEHHS 3alaHUi MOKHO BOCIIOJIB30BAThCS CIiE-
JIYFOIITUMH TaOJIHIIaMU.

EcTecTBeHHble WUckyccTBeHHblEe
MarHuTbl MarHuTbl
[ Bupg maraura [Ipumenenue CBoiicTBa

ITonocoBoif MaruuT
JlyrooOpa3Hblii MATHUT
KonbiieoOpas3HbIil MAarHUT

DJ1IeKTPOHHBIE PECyPChI:
1. https.://www.youtube.com/watch?v=vOmOsp4MPb4 g
2. https://'www.youtube.com/watch?v=hMIrxCOm78o
3. https://www.youtube.com/watch?v=gVtuh-aELqg
4. https://www.youtube.com/watch?v=V46I12RrX uE

OuenuBanue. J[Jist OpeneICHUs CTETICHH JOCTHKE CTaBII
MOJKHO BOCITOJIB30BATHCSI CIICAYIOLIUMHE erpmv
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KpHTepI/IH OLCHHUBaHUA! npuee()eﬁue npumepoe, O6‘bﬂCH€Hu€, npumeHernue

I ypoBenn

11 ypoBennb

III ypoBennb

IV yposensn

IIpuBoauT nprmMeps!
MAarHUTHBIX SIBJICHUH

C IIOMOLIBIO YUYUTEIIA.

[IpuBomutT orpaHu-
YEHHOE YUCIIO TPH-
MEpOB MarHUTHBIX

SIBJICHUH.

IIpuBOIUT B OCHOB-
HOM IIpaBUJIbHBIC
MIPUMEpPbl MArHUTHBIX
ABJICHUH.

IIpusogut non-
HOCTBIO IIPaBUIIbHBIC
MpUMEpPbl MATHUTHBIX
SIBIICHUH.

3arpyaHsercs
0O0BACHATH CBOMCTBA
IIOCTOAHHBIX Mar-
HUTOB.

He moxet mmon-
HOCTBIO OOBICHATH
CBOICTBaA MOC-
TOSIHHBIX MarHUTOB.

YacTUYHO MPaBUIBHO
00BIACHSIET CBOMCTBA
MOCTOSIHHBIX
MarHuTOB.

IMoapo6HO 00BsACHSET
CBOICTBa
IIOCTOSIHHBIX
MarHuTOB.

C TpyIoM poBOIUT
OTIBITHI C TTOCTO-
SITHHBIMH MarHUTaMH.

C HEeOOIBIIMMHI
OLIHOKAMH IPOBOJIUT
OIBITEI C TIOCTO-
SHHBIMH MarHUTaMU.

B ocHOBHOM CBO-
0OTHO MIPOBOIHMT OIIBI-
TBI C MOCTOSTHHBIMHU
MarHuTaMu.

CB0OOHO IPOBOAUT
OIIBITHI C
HOCTOSIHHBIMH
MarHHTaMH.

B KOHIIC YpOKa paﬁoqne JIMCTKH CO6I/Ipa}OTCH n HO6aBJI$IIOTC$I B HOpT(I)OJ'II/IO yJdamumxcs.

Ypox 50/ Tema: CKOPOCTb PACITPOCTPAHEHUSA CBETA U
CIHOCOBHbI EE U3BMEPEHUS

1.1.1. Pa3pscHSET 3MeKTpOMarHUTHEIE (MaTHUTHEIE, CBETOBEIE), aTOMHEIE
U SICPHBIC SBJICHHS, IPUIUHBI X BO3HUKHOBEHUS.

1.1.2. CocraBisieT U pemaer 3a1a4uu, OTHOCAIINECS K JJIEKTPOMarHUTHBIM
(MarHUTHBIM, CBETOBBIM), aTOMHBIM H SIA€PHBIM SIBICHUSIM.

3.1.2. OnpenensieT 3aBUCUMOCTb MEXKIY (DM3MICCKUMU BETHYHHAMH,
XapaKTepHU3YIOUMMH 3JI€KTPOMAarHUTHbIE (MATHUTHBIE U CBETOBBIE),
AQTOMHBIC U SICPHBIC SBICHHS.

MoacTanapTsl

o OOBACHIET MEXaHU3MBI M3MEPEHHUS CKOPOCTH PACIIPOCTPAHEHHUSI CBETa
ACTPOHOMHYECKHM U J1aO0PATOPHBIM METOIAMH.

¢ Ha npumepax pa3bsACHIET MAKCUMAIBHOCT CKOPOCTH PACTIPOCTPAHEHHUS
CBETa B BaKyyMe U3 BCEX BO3MOKHBIX CKOPOCTEH B MIPHPOJIE.

e Pemraet mpoCThIe KOJIMYECTBEHHBIE 3a/Ja41 Ha BBIYHCICHHE CKOPOCTH
pacmpocTpaHeHHs CBETa.

Pe3yabTaTbl
00yueHuUs1

Tun ypoxa WunyKTUBHBIN.

®opma padoThl Bcem kiaccoMm, B Tpynnax, HHAUBHUAY AJIBHO.

«MosroBoi HITYpM», BBIBOA ONPEACIICHUSA, KIaCcTep, HaGJ’I}OHeHHC,

MeTtoabl padoThI
UCcClleJOBaHHE, «3Ur3ar», MOJEIUPOBAHKE, TIPE3CHTALIN, 3aJaHUE.

MexnpeamMeTHast
pe Marewm 1.1.3.,2.2.1.,3.1.5.; JInr. 2.1.1., 2.2.1.
HHTErpanus
PaGourie JIMCTKH, JHUCTKA HAOIOJEHWs, IUIAKAThI, MEJ, BPAIIAIOIIEecs
Pecypcsol 3epKaJio, ICTOYHUK CBETa, Gelast TOCKa, KOMITBIOTED, IPOEKTOP, HHTEPAK-
TuBHas gocka (Mimio wiu Promethean).
MoTuBanus

Mo
par

O BO
CAa K

MoTHBAIHIO0 MOKHO HA4aTh C JEMOHCTPAIIUH KOPOTKOTO (b
TOJI30BATHCSl BHYTPUIIPEAMETHOM M MEXIPEIMETHON UHTE
KJIacCy ¢ TAKUMH BOIIPOCAMU:

- Kakue ¢m3ndeckue siBICHUS HAOIOJAIOTCS BO BPEMsI
- [Touemy BO BpeMs rpo3bl MBI CHauaaa BUJIUM BCIIBIIIK
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- Uto Ha3BIBAIOT CKOPOCTHIO? MOXKHO JIM, BOCIIOJIE30BABIIACH MaTeMaTHUCCKON (HhOpMyIoit

CKOPOCTH, ONPEJIEIUTh CKOPOCTh CBETA OT BCIBIIIKA?

OTBeTHI yJallluxcsl BBICIYIIMBAIOTCS, Ha IOCKE 3alKChIBAETCS UCCIIEAOBATENbCKUI BOPOC U
YUTEJIb 03BYYHBAET €ro. [IpeanonokeHus yyamxcst TaKkKe OTMEYal0TCsl Ha JOCKE.

Ne Bompoc IIpeanonoxxenus Pesynbratet
yUaIXxcst
1 Kakue ¢pusnueckue BIeHUs 1
HaOJIIOIAI0TCs BO BpeMsi Tpo3bl? | 2
3
4
2 ITouemy BO Bpemst TpO3BI MBI 1

CHAYaJIa BUAUM BCIIBIIIKY, a
3areM cibimmM rpom? Kakast
(uzndeckas BenumInHa
OIIpeIETISIeT 3TO SBICHHE?

3 UTto Ha3bIBAIOT CKOPOCTHIO?
MO>HO 711, BOCTIOIb30BaBLINCh
MaTeMaTH4IecKoil (HopMyJIoit
CKOPOCTH, OTIPE/ICIIHTh
CKOpPOCTB CBETA OT BCIIBIIIKH?

V| AW =W

HccaenoBarenbeknii Bompoc: Kax MOXCHO onpeodenums CKOpOChb paAchpoCmMpPaHeHUs.
ceema?

Ha »Tom 3Tame ypoka yuyamuecss BHUIMATEIEHO YUTAIOT MaTepual u3 6aoka C yueOHuUKa,
B KOTOPOM 3HAKOMSTCS C aCTPOHOMHYECKAM U JIA0OpaTOPHBIM METOJIAMH OIpEACICHUS
ckopoctu cBeta. CleqyIONIMA BOMIPOCAMHA MOYKHO HANPaBHUThH IEATCIHHOCTh yUAIIUXCS B
HAIpPaBJICHNH, OTBEYAIONIEM IETSIM 00y ICHHUSL:
e YT0 HA3BIBAIOT CBETOBBIM JIy4OM?
e C KakuMH HUCTOPHMYECKHMH CBEJICHHSAMH 00 HCTOPHU HM3YYEHHS CKOPOCTH PaCIpOC-

TPaHEHHUS CBETA BBl 3HAKOMBI?

e [IpuBenute npuMepbl, OTPAXKAIOIIUE BEINYNHY CKOPOCTH CBETA.
e Kak ObuIa OnpesiesicHa CKOPOCTh PACIPOCTPAHCHHSI CBETA ACTPOHOMHUCCKHUM METOJIOM?
e Kak ObuIa onpeziesicHa CKOPOCTh PACIPOCTPAHEHHSI CBETa Ta00PATOPHBIM METOAOM?
s mobiieHus 3G (GEKTUBHOCTH YCBOCHHS MaTephalia IelIeco00pa3HO BOCIOIB30BAThCS
COOTBETCTBYIOIIUMH MaTepHallaMH U3 MYJIbTUMEIUHHOTO yU4eOHUKA.

OBOBLIEHUS U PE3YJIBTATDBI
Y4uThIBasI CI0KHOCTh MaTePHAIa, YYUTEIb MOKET HAPABISTH JEATEILHOCTD yUAIUXCS

BO BpeMs 00001IIeHNH, 3a/1aBasi MPOCTHIEe BOTIPOCHL. Hamprmep:

- UYrto Ha3pIBalOT CKOPOCThIO? MOXKHO BBIUUCIHTH CKOPOCTh CBETa, HCIOJIb3OBA

MaTeMaTu4ecKyto GopMyy CKOpocTu?

- Ha ocHoBe kakux ¢axtoB aarckuii yuéusiiit Onad Pemep BriepBbie I/13Me£

KOp

- Tlouemy 3HaueHHE CKOPOCTH CBETA, U3MEPEHHOE (DPAHIY3CKUM (PH3UK pma’

du30, 0Ka3anoch 60sIce TOUYHBIM?

- CpaBHUTE 3HAYECHUS CKOPOCTEH, YCTAHOBJICHHBIX Pa3HBIMHU amu.

3anoaHeHHEeM HUKECIIEAYIOMICH TaOIHUIIbI yYaIiuecs I JSIT K JICNIEHH
7




Ne Onvim no onpeoenenuro Kpamkoe Ilonyuennwiit Kaxkout cnocoo

cKopocmu ceema cooepicanue pesynvmam Jyuwun?
onvima (6 6axyyme)
1 ACTpOHOMHYECKUH METON
2 JlaGopatopHbIit MeTONT

TBOPYECKOE IPUMEHEHUE
3agaua. B ycranoBke ®u3o paccrosinue Mexay konecoM ¢ N=720 3y0raMu U OTpakarolum
3epkasioM paBHO [L=8633 M. YacroTa BpaieHusi Kojeca B MOMEHT MEPBOTO MCUE3HOBEHUS

1
CBETOBOTO Jy4a Obliia paBHa n = 12,67 p— Boruncnure cKOpoCTh pacpoCTpaHEHHS CBETA B

BO3yXe€.
JlaHo Pemenne Brraucnenus

N =720 v=4LNn. | p=4.8633n-720-12,67==3150147172
L=8633m ¢ ¢

1

n=12,67-

C

v—7

HpH O6cy)KZ[eHI/II/I PE3YJIbTATOB yHalllUECAd OTBEYAIOT HAa BONIPOCHI, JaHHBIC B UCCIICAOBAHUU.

PesynbTaThl, MOITyYEHHBIE TPYTIIION

I II 1II v

Bompoc

Kaxkoii pe3ynpTar mosyueH B BEIYUCICHHUIX
CKOPOCTH PacIpOCTPAaHEHHUsI CBETA B BO3AyXe?
Kax U3MEHHUTCs CKOPOCTh PACHPOCTPAHEHUS
CBETa B BO3/yXe NP yJAJICHUH 3epKajia OT
3y6uaToro Koneca co CKOPOCTHIO U, WIH
MIpUONIHKEHHHN K HEMY C TaKOH JkKe CKOPOCThIO?

3ananus, JaHHBIC B pa3zeine «YTo BB y3HAIH?», CIIyXKAT CAaMOCTOATEIBHOMY 0000IICHHIO
OCHOBHBIX 3HAHWH, M3YYEHHBIX yYalMHUCS B TEYEHHE YpoKa. B Kiaccax ¢ TeXHHYECKHM
OCHAII[CHUEM MOXKHO BBITIOJIHUTH 3aJlaHHE C MOMOIIBI0 OJHOM M3 mporpamm Activinspire,
Mimio nnmn Power Point B uHTepakTHBHOW (opme. Ydarimecs MOTYT CaMOCTOSITEIBHO
OTMeYaTh 3HA4YEHHE KIIFOUEBBIX CJIOB B COOTBETCTBYIOIIMX YacTAX Ha JJIEKTPOHHOW JOCKE.
3aaHne MOYKHO BBITIOJHHUTD, UCTIONB3YSI CIIETYIONINE TAOIHIBI M CXEMBI.

CropocTb cBeTa OnbIT Pemepa OnbIT du30
. . .

DJIeKTPOHHBIE Pecypcehl: 6
1. https://www.youtube.com/watch?v=vt7IxyZEXMs
2. https://www.youtube.com/watch?v=qsLqgQC52NTY

3. https://www.youtube.com/watch?v=4RtFTQESrjQO
Brinonnss 3ananus us pasgena «lIposeppre cBou 3
TEJIBHO OUCHUTD PE3YJIbTAThL cBOCH JACATCIBbHOCTH. Yun
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NOPYYUTH Yy4dalllUMCS BBIITOJIHCHUEC Sa}IaHI/Iﬁ M3 3TOro pasjaclia. Nx

MPEIIOCHITIKH JIUIsI OLICHUBAHHMS.
YcTraHOBHUTE COOTBETCTBHS:

CkopocTtb
PacHpoCTpaHEHUs
CBETa B BAKYYM

CkopocTts
PacHpOCTPaHEHUS
CBETa B BOJIE

CkopocTth
PacnpoCTpaHEHUs
CBETa B anMase

CxkopocTts
pacrpocTpaHeHust
CBE€Ta B KaHAJICKOM
Ganb3ame

CkopocTtb
PacHpoCTpaHEHUs
CBETA B CTEKJIC

BBITIOJIHEHHUE CO3/AET

2.25-10%m/c

1,95 -10% m/c

2,0 -108m/c

3-108m/c

1,25 108 m/c

OHeHHBaHHe. I[J'Iﬂ OIIpCACICHUA CTCIICHNU JOCTUKCHUA IMOCTaBJICHHOM e 06yqu1/1;I
MOXKHO BOCITIOJIb30BATbHCA CICAYIOIUMU KPUTCPUAMU.
KpI/ITepI/II/I OLICHUBAHMWA: 06'hﬂC‘H€Hu€, pasvicHerue, peulerue 3a0ay

1 ypoBensn

I ypoBensn

111 ypoBenn

IV ypoBenb

3arpyaHseTcs o0bsc-
HHUTbh MEXaHH3M H3Me-
PEHUSI CKOPOCTH

CBETa aCTPOHOMHUYEC-

C ommbkamMu 00bsic-
HSIET MEXAHU3M
U3MEpEHHsI CKOPOCTH
CBETa aCTPOHOMHU-

B ocHOBHOM BepHO

OOBICHSIET MEXaHHU3M
U3MEpEHHsI CKOPOCTH
CBETa aCTPOHOMMYEC-

HonpobHO 00BsACHIET
MEXaHHU3MBbI H3Mepe-
HHSI CKOPOCTH CBeTa
ACTPOHOMHYECKUM U

POCTH CBETa B BaKy-
yMe M3 BCEX BO3-
MOXHBIX CKOpOCTEH B
TIPUPOJIE.

HOCTb CKOPOCTH CBETa
B BaKyyMe U3 BCeX
BO3MOXHBIX
CKOPOCTEH B IPUPOJIE.

KHM 1 Ta0OpaTOpHBIM | YECKUM U Jabopa- KHM U1 1a0OpaTOpHBIM | J1ab0paTOPHBIM
METOAAMHU. TOPHBIM METOAAMH. METOAAMU. METOAAMU.
Ommnbo9HO pazbsic- YacTu4yHO BEpPHO B ocHOBHOM BepHO Bepho pa3zbscuser Ha
HSET Ha mpuMepax pa3bACHAET Ha MpHU- pa3bACHAET Ha MpHU- IpuMepax
MaKCHMaJIBHOCTb CKO- | Mepax MaKCHUMalb- Mepax MaKcU- MaKCUMaJIbHOCTb

MaJIbHOCTh CKOPOCTH
CBETa B BaKyyMe M3
BCEX BO3MOXKHBIX
CKOPOCTEH B IPUPOJIE.

CKOPOCTH CBETA B
BaKyyMe U3 BCeX
HU3BECTHBIX CKOPOCTEH
B IIPHPOJIE.

He ymeer pemiats 3a-
Jla4M Ha OpEICIeHUe
CKOPOCTH pacrpoc-
TpaHEHMs CBETA.

3arpyaHseTcs pelaTh
3a/1auM Ha orpeee-
HHE CKOPOCTH pac-
MIPOCTPAHEHHUS CBETA.

YactuyHo pemaer
3aJ1a4yu Ha Ompene-
JICHUE CKOPOCTH pac-
[IPOCTPAHEHMS CBETA.

TouHo peaeT 3a1auu
Ha OIpeJICIIeHUE
CKOPOCTH pacipoc-
TpaHEHUs CBETA.

B kon11e ypoka paboune TUCTKH COOUPAIOTCS U JOOABIISIOTCS B TOPT(OIHO YIAIITHXCSL.
Jlomamnee 3axanue. Pemnts 3amanue No4.
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YPOK: PEHIEHUE 3ATAY

2.1.4. CocTaBIsieT U pemaeT 3a1a4d, OTHOCSIIHECS K CTPOCHUIO H

IMoacrangapTel .
CBOMCTBaM BEILECTBA.
Pe3yabTaThl .
e CocTaBIIsIeT U pelIaeT 3aa4y MO 3JIEKTPOIPOBOJHOCTHU KUAKOCTEH.
00yueHuUs1
Tumn ypoxa WHayKTHBHBIH.
®opma padoTbI Bcem knmaccoM, B rpynmnax, HHAUBUAYAIBHO.

MeTtoabl padoThI

«Mo3roBoii mTYypM», BBIBOJ OINpPEOCICHHs, KIacTep, HaOI0ACHHE,
HCCIIeIOBaHUE, «3Ur3ar», MOACIUPOBaHNE, IIPE3EHTAIIMSL, 3aJaHHE.

Me:xnpeamerHast Marem. 1.1.3.,1.2.2,,1.24.,1.3.1.,2.2.1.,2.2.3,,3.1.5,,5.1.1., Und. 3.2.4.,

HHTErpanus

Pecypcsi

Xum. 1.3.1,,3.1.1.

PaGoune NHCTKH, JIMCTKUA HAONIOJEHHMS, IUIAKaT, KOMIIBIOTEP, MPOEKTOp,
nHTEepakTuBHAas Aocka (Mimio mnu Promethean).

Takue ypoku menecooOpazHO IPOBOIUTH B (hOpME ANCKYCCHH, BO BpPeMsl KOTOPOH yda-
IIFecs BBICKA3hIBAIOT CBOE MHEHHE O pelraeMoi 3a1ade, 00CyKIasi CIIOCOOHBI e€ pemIeHHs.
Yuurens NOSCHAET coAepKaHUE 3aJadM ¥ HANPaBIsIeT UX Ha MOMCKHU MTPABUIBHOTO PEIICHNS.

IIpu perieHnn cpaBHUTENBHBIX 3a/1a4 MO>KHO BOCIIOJIb30BAThCS Auarpammoit BeHnna, a mpu
PEIICHNH 3aa4 aHAJTUTHICCKOI'O THUIla — KOHIECTITYaJIbHBIMU Ta6JII/IHaMI/I.

C mwmenpro oOecredeHHs PAa3BUTHSA AHAIUTHYECKOTO M TBOPYECKOTO MBIINUICHHS
HEOOXOAMMO O0ECIeYUTh MaKCUMAaJbHYI) CaMOCTOSITEIBHOCTh YYalIUXCS IPU PELICHUH
3aja4. Her He0OXOMMOCTH B MOSICHEHUH pPEIICHMs KaKAoH 3aiaun. JlocTaToyHO MOKa3aTh
o0paser] peneHus 0JIHON M3 HECKOJIBKHUX OJHOTHITHBIX 3a1a4. Llenecoobpa3Ho opraHu3oBaTh
CJIEIYIOUIYIO TIOCE0BAaTEIbHOCTh 3TAOB PEIICHUS 3a/1a4.

H3yuyenue Tekcra 3agauu

Teker 3a1a4n Bormpockl o TekcTy 3amauun
[Ipu npoxokIeHUU PIEKTPUUECKOTO TOKA 1. 13 kakux XMMHYECKUX 3JICMEHTOB
4yepes3 pacTBOp MeAHOro Kynopoca 3a 50 COCTOUT PacTBOP MEIHOI0 Kyrnopoca?
MMHYT Ha Katoje Bbiaensercs 1,98 r menu. 2. Y10 Takoe KaTod ¥ aHOJ?
Onpenenute cuily TOKa, MPOTEKAIOMIETO MO 3. Kak BeIpakaercs 3aKoH
nenu (kc, = 0,33. 10° ke/Kn). 3eKTponu3a?

4. OOBSCHUTE TIPOLIECC AIEKTPOIH3A.

Ananusz 3a0auu

Bomnpocst
10 TeMe
3a7aun

1. Uro Ha3BIBAIOT CHJIOH TOKA?
2. B ueM 3akiitouaeTcss MEXaHU3M AJIEKTPOJIUTHIESCKON TUCCOLUAITNN?

3. YTo TaKkoe 3JACKTPOJIUT U Y€M OTIINYAETCS €ro DICKTPOIPOBOIHOCTD OT
3JIEKTPOIIPOBOTHOCTH METAJLIOB?

4. Kak MmaTeMaTHueCcKy BhIpaKaeTCsl 3aKOH JEKTPOIn3a? f

5. KakoBa equHMIIa H3MEPCHHUS DJICKTPOXUMHUYCCKOTO KB ( C
0 i >



Macca BeliecTBa, BBIIEISIOIIET0Cs Ha 3JIEKTPOAaX MPH JIEKTPOIIH3E,
MPSIMO TPOIOPIIMOHANIEHA KOJHMYECTBY 3apsia, IPOXOISIIETO Yepe3

BEKTPOJIUT.
m = kq wiu m = klt.
Pemenne m
I=—
3a7a4u kt

Ioe m — macca evidenuswiezocs Ha
KOIU4ecmeo 3apsod, Nnpouteduezo
KO(hpuyuenm nponopyuoHaibHOCm,
YECKUM DKGUBATICHMOM.

Hanucanue ycsioBus 3a1a4u u nepesoa eqxuaun 8 CU

9neKmpooe eewecmea, q —
uepez snekmpoaum, k —
HA3b18AEMbIl INEKMPOXUMU-

Jlano: Brruucnenue e IMHHUIIBI:
t =50 mun. = 3000 c. m K2
m=1.98 =198 107kr I==w==14

Kn

k =0,33-10"° xkr/Kn

I-?

Pemenue 3amaun

Boruuciienne cuiibl TOKA, NPH KOTOPOI MPOMCXOAUT 3J1EeKTPOIN3

1,981073  «e

=———-—=2A.
0,33:10-6:3000 1%-1:

Omeem: 2 A

JlomanHee 3a1aHue:
1. Hcnpasnenue omuO0K, OOHAPYKCHHBIX U OTMEUYCHHBIX B PA0OOYMX JINCTKAX.
2. Pemenwne 3amaun Ne2.

OuenunBanmne. {7151 onpeaeseHus CTENICHN TOCTIKEHNUS TTOCTaBICHHON 11eIH 00y4eHHs
MOJKHO BOCTIOJIb30BAThCS CIEIYIOIINMHI KPUTEPUSIMH.
Kpurepun oneHUBaHUS: peuierue 3a0ay

I ypoBenn

II ypoBenn

I1I ypoBennb

IV ypoBenb

He MoxeT cocTaBUTH
W PEIIUTH 33Ja49H 110
3JIEKTPOIPOBOJHOCTH
JKHIKOCTEH.

3arpyaHseTcs
COCTaBHUTD H PELIUTh
3aJ1a4M 110
AJIEKTPOTIPOBOTHOCTH
JKHJIKOCTEH.

B ocHOBHOM BepHO
COCTaBIIAET U PEIIAeT
3aJa4y 110
3JIEKTPONPOBOJHOCTH
JKHJIKOCTEH.

Bepno cocraBnser u
pelIaeT 3aa4u 1Mo
3JIEKTPONPOBOJHOCTH
KUJIKOCTEH.

B xoHIe ypoka pabodue JIMCTKH COOUparoTca 1 J00aBISIOTCSA B MOPTQHOINO YUALTHXCS.
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